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Light stabilising polym er disoersants in oigmpi^t disp pr<if>n< 

The present invention relates to a novel polymerisate, which is useful for stabilising a compo- 
sition of matter susceptible to degradation Induced by light, heat or oxidation or as a dis- 
persant in a pigment dispersion, a composition comprising the novel polymerisate, a process 
for preparing the composition, a pigment dispersion containing dispersible inorganic or or- 
ganic pigment particles and the novel polymerisate, a process for preparing the novel poly- 
merisate by applying the method of controlled or "living" polymerisation and to the use of 
the pigment dispersion for preparing coatings, images, lacquers and others. 
Dispersions containing pigments and polymer additives are used in an almost unlimited 
number of different technical applications, e.g. as coating materials, for printing inks, colour- 
ing plastic materials, including fibres, glasses, or ceramic products, for fomiulations in cos- 
metics, or for the preparation of paint systems, in particular automotive, industrial and deco- 
rative paints. 

The function of polymers in pigment dispersions is manifold. They may act as solubilisers in 
the given earner liquid, e.g. water or organic solvents. Suitable polymers are also needed as 
stabilisers to prevent precipitation or flocculation. Polymers may also improve the gloss of 
the pigment dispersion or enhance its rheology. Depending on the type and polarity of the 
dispersing agent, e.g. water, organic solvents or mixtures thereof, or polymers of variable 
structure are chosen. In view of ecological requirements, the use of aqueous pigment dis- 
persions is particularly preferred, as well as dispersions based on organic solvents with high 
solids content: In aqueous systems, mixtures of hydrophobic and hydrophilic polymers of ' 
block copolymers, so-called A-B block copolymers, containing hydrophilic and hydrophobic 
polymer blocks can be used. The hydrophobic "A" blocks (homo- or copolymers of (meth)- 
aciylate monomers) associate with either pigment or emulsion polymer surfaces or both. 
With hydrophilic "B" blocks (neutralised add or amine containing polymers), these copoly- 
mers are useful for preparing water based pigment dispersions, cf. H. J. SpinelH, Progress in 
Organic Coatings 27 (1 996), 255-260. 

Many different well-established methods are available for preparing the polymers used in 
pigment dispersions. Most methods have the disadvantage that uncontrollable recombina- 
tion reactions of initiator radicals may occur immediately after their formation with the effect 
that variable ratios between Initiator radicals and stable free radicals are produced. Conse- 
quently, in some cases there is an inefficient control of the polymerisation process. 
Group transfer polymerisation (GTP) Is a well-established method for producing A-B block 
copolymers of defined structure from methaciylate monomers. Despite Its wide applicability 



and usefulness the GTP method still has several drawbacks. The polymerisation initiators used 
In this method, such as the silyl ketene acetals disclosed in U.S. 4,656,226, e.g. l-trimethyl. 
silyloxy.l-isobutoxy.2-methylpropene, are highly reactive and difficult to prepare in a mul- 
ti-step synthesb. This necessitates the use of carefully dried and purified reactants, which lim- 
its this method in industrial applications operating on a large scale. 

In view of the almost unlimited range of different technical applications, ther* remains a 
growing need for pigment dispersions of improved pigment affinity and rheology, as ex- 
pressed by the viscosity of the mill base at a given shear rate and Improved gloss of surface 
coatings. 

WO 96/30421 discloses a controlled or "living" polymerisation process of ethylenlcally un- 
saturated polymers, such as styrene or (meth) aciylates, by employing the Atom Transfer 
Radical Polymerisation (ATRP) method. This method produces defined oligomeric homo- 
polymers and copolymers, including block copolymers. Initiators are employed which gener- 
ate radical atoms, such as .CI, in the presence of a redox system of transition metals of dif- 
ferent oxidation states, e.g. Cu(i) and Cu(ll), providing "living" or controlled radical polymeri- 
sation. 

WO 00/40630 discloses pigment dispersions containing block copolymers as dispersants 
prepared by the ATRP method. The block copolymers consist of defined hydrophobic and 
hydrophillc polymer blocks. The difference in polarity is obtained by copolymerising polymer 
blocks A and B wherein different amounts of monomer units with hydrophilic functional 
groups are present, such as amino or alkylated amino groups. This changes the hydrophilic/ 
hydrophobic character of the block copolymer dispersant. In one embodiment, the indi- 
vidual hydrophobic "A" blocks ^ased on uncharged homo- or copolymers of methacrylate or 
aciylate monomers fomi steric stabiliser blocks in solvent based coating formulations. The 
presence of more hydrophilic "B" blocks (e.g. amino functional acrylates or methaciylates) is 
the basis for pigment affinity to certain organic or inorganic pigments. Various additives, 
such as p-toluenesulphonic acid, are also disclosed. 

WO 01/51534 discloses comb polymer dispersants prepared via macro-monomers made bv 
ATRP. ' 

it is self-explanatory fact in nature that pigments, dyes and other colorants are decomposed 
by the action of light and atmospheric oxygen. Therefore, it is desirable to protect the poly- 
mer dispersants and the pigments present In pigment compositions, particularly coatings, 
against the action of light by reducing the intensity of ultraviolet radiation in pigment corii- 
position exposed to visible light. 



Light protecting agents, such as UV-absoii>ers are substances, which absorb radiant energy 
In the wavelength of UV-radiation. Suitable UV-absorbers are 2-(2 • -hydro^phenyl)-ben- 
zotriazples, 2-hydroxybenzophenones, or 2-(2-hydroxyphenyl)-13,5-tria2ines. When used as 
additives in pigment dispersion, they filter off the UV-components of the electromagnetic 
irradiation, decrease light sensitivity, resulting discoloration and degradation of the disper- 
sion. However, their efficiency as light protecting agents in pigment dispersions, particularly 
in lower concentrations, remains unsatisfactory. Raising the concentration to more effective 
levels is unrealistic and disadvantageous. A serious problem then is the lower stability of dis- 
persions resulting from the flocculation of the pigment particles and higher additive concen- 
trations. 

It is believed that the action of light and atmospheric oxygen initiates the decomposition of 
pigments by a photo-oxidative or photo-reductive process at the surfece of pigment crystals* 
Therefore, stabilisers are desirable which specifically protect the surface of pigment crystals. 

It has surprisingly been found out that the efficiency of UV-absorbers and other light pro- 
tecting agents in pigment dispersions is increased in the event that UV-absorber molecules 
are directly linked to the structure of polymer dispersants obtained by the method of con- 
trolled or "living'' polymerisation. The direct link is established by chemical bonds, such as 
ether or ester bonds, and the active structural moiety of UV-absorber molecules and other 
light protecting agents. 

The present invention relates to a polymerisate of the formula: 
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Wherein 

A and B represent polymer chain terminal groups; 

R,, R,' and R," independently of one another represent hydrogen or Q-C^allyl; 
Rj represents hydrogen or an ester group of higher polarity; 
Rj represents an ester group of lower polarity; 
Y represents the direct bond or a bivalent group; 



Z represents the functionally effective group of an agent having light protecting proper- 

The numerals I, II, III represent individual polymer blocks in any sequential orden 
The Indices p, q and r represent the number of polymer blocks 1, H and III In the poly- 
merisate, wherein one of the Indices p and q Independently of one another represents 
zero, one or a numeral greater than one and the other one represents one or a numeral 
greater than one; and r represents one or a numeral greater than one; and wherein 

The indices x, y and z define the number of monomer units present In the Individual 
polymer blocks I, II and III. 

A specific embodiment of the invention relates to a macro-monomer of the formula: 
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Wherein 

A, represents the fragment of a polymerisation initiator; 

B* represents a pofymerisable, ethylenlcally unsaturated terminal group; and 

R„ R/, R,», R„ R3, Y, 2, the numerals I, II and III and the indices p, q, r, x, y and z are as 
defined above. 

Furthennore, a specific embodiment relates to a comb polymer of the formula: 



01. 




Wherein 

A, represents the fragment of a polymerisation Initiator; 

R„ R,', R, R,, Ry Y, 2, the numerals I, II and III and the Indices p, q, r, x, y and z are 
as defined above; and 



B, represents a polymer group of the partial formula: 



> ^ O O '^'S^^ 
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Wherein 

Aj represents a polymer chain terminal group; 
Ri/ R// Ry Rj, Y and Z are as defined above; 

The numerals \\ II" and III' represent individual polymer blocks In any sequential or- 
der; 

The indices p, q and r represent the number of polymer blocks I, II and ill in the po- 
lyrherisate, wherein 

One of the indices p, q and r independently of one another represents one or a nu- 
meral greater than one; 

And the other ones represent zero, one or a numeral greater than one; and 

The indices x, y and z define the number of monomer units present in the individual 
polymer blocks I, II and III. 

The temis and definitions used in the specification of the present invention preferably have 
the following meanings: . .. 

The tenri polymerisate comprises any polymer structure composed of the individual block 
copolymers I, II and III in any sequential order. Each block copolymer essentially consists of 
random block, multi block, star or gradient copolymers. The polymer blocks I, II and III con- 
sist of at least two repeating units of ethylenically unsaturated, polymerisable monomer 
units: 



Hor-CC^-C^alkyl) 



^"5=S^Ester group 



which are polymerisable in the known methods, such as conventional or controlled or "liv. 
ing» polymerisation. Controlled or "living" polymerisation is defined as a process wherein the 



polymerisation is Initiated from an initiating fragment which adds monomers by radical 
poly-addition reactions under conditions which suppress undesirable side reactions, such as 
radical, transfer to solvent, bimolecular termination or so-called disproportionation. The sup- 
pression of these side reactions is effected to such a degree that enables the fomiation of a 
block copolymer by subsequent addition of different monomers or the functionalisation of a 
terminal group to form a macro-monomer. The method of living polymerisation is described 
in U.S. Patent Specification No. 4,581,429. 

At least three different types of polymerisates (I) are present in the compositions defined 
above, wherein 



1 ) One group of the partial fomnula: 
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Wherein A, represents tiie fragment of a polymerisation initiator, is attached to one 
polymer chain terminal group B,: 
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in this case there Is one radically transferable group B„ such as chlorine or bromine, 
per Initiator fragment A,. Block copolymers wherein the transferable group B, has 
been replaced with a polymerisable chain terminal group B*, are known as macro- 
monomers; 



2) More than one of the groups 
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b attached to one potymer chain terminal group B. Copolymers of this type are 
known as comb polymers or graft copolymers. Further polymerising or copolymeris- 
ing the polymerisable chain terminal group B, by any known method of polymerisa- 
tion produces macro-monomers of the following structure: 

o\ oK O^Cj) 

Wherein B, represents a polymer group of the partial formula: 
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Wherein A, represents the fragment of a polymerisation initiator; 
3} More than one of the groups 
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is attached to one initiator fragment A. In this case up to six, preferably up to four, 
transferable groups are attached to the initiator fragment A,. This type of copolymer 
comprises so-called star type or branched copolymers. 



In a polymerisate (I), the numerals 1, II and III represent individual polymer blocks in any se- 
quential order. ' 

The indices p, q and r represent the number of polymer blocks 1, II and III in the polymer- 
isate (I). One of p and q Independently of one another represents zero, one or a numeral 
greater than one (p or q: ^ 0) and the other one represents one or a numeral greater than 
one (p or q: s 1). The index r represents a numeral greater than one (r: > 1) 
According to a preferred embodiment the polymer blocks II and ill are present In the poly- 
merisate (I). In that event p represents zero and q represents one or a numeral greater than 
one(p:0, q:Sl). 

The index numbers x. y and z independently of one another define the number of monomer 
units present in the polymer blocks I, II and III. In the event that one of p and q represents 
zero, x or y Is also zero. In the event that one of p and q represents one, the lowest value of 

xoryisatleastone-Arangefromtwotol 000ispreferredforthesumofx,yand2 The 
preferred molecular weight range Is of the polymer blocks 1, 11 and ill is from about 1 000 to 
100 000, preferably about 1 000 to 50 000. A partfcularly preferred molecular weight range 
Is from about 1 000 to 1 5 000. 

In copolymers (I) the group A or B represents the polymerisation initiator fragment of a po- 
lymerisation Initiator of the fonnula: 

A-B, 

Wherein one of A and B represents the fragment of a polymerisation Initiator capable of Initi. 
ating the polymerisation of ethylenically unsaturated monomers by atom transfer radical 
polymerisation (ATRP) in the presence of a catalyst capable of activating controlled radical 
polymerisation by ATRP and the other one represents a radically transferable atom or group 
A suitable polymerisation inhibitor is capable of initiating atom transfer radical polymerisa- 
tlon of the fragments A or B. The polymerisation subsequently proceeds by a reaction 
mechanism known under the term ATRP or related methods. A suitable polymerisation Initia- 
tor, which contains the radically transferable atom or group *B (or.A), is described in 
IVO 96m42^ and \N0 98/01480. A preferred radically transferable atom or group .8 is .CI 
or .Br, which Is cleaved as a radical from the Initiator molecule and which may be subse- 
quently replaced after polymerisation as a leaving group with a polymerlsable chain tennlnal 
group. Representative Initiator molecules are compounds of the formula: 

o 

CHavA CH /==v 



Wherein Hal represents chlorine or. bromine. 

In a polymerisate 0') the group A, represents the fragment of a polymerisation initiator and 
B, represents a polymerisable, ethylenically unsaturated tenninal group. A polymerisate (I') is 
available by applying the ATRP method in the presence of an initiator molecule of the for- 
mula A-B and substituting the chain terminal group with a polymerisable, ethylenically un- 
saturated group. 

In a polymerisate (I"), ^ represents the fragment of a polymerisation initiator and B, repre- 
sents a polymer group of the partial fomnula: 
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A polymerisate (I") is available by applying the ATRP method and in the presence of a "star- 
shaped" or "bird type" initiator molecules of the formulae: 



Or 



:S- 



O 
Hal 



In the formulae above Hal represents chlorine or bromine. These initiator molecules are pre- 
pared by the reaction of a reactive functional derivative of a-halpgen carboxylic acid of the 
formula: 



Hal 



e.g. the acid chloride or bromide of this compound, with an alcohol of the formula HO-R,, 
wherein together with the HO-group represents a branched trihydroxy alcohol, e.g. 1,1,1. 
(tris-hydroxymethyl>propane, or represents a branched tetrahydroxy alcohol, e.g. pentae- 
rythritol. 
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A preferred polymerisation initiator, which generates linear polymers, block copolymers or 
macro monomers, is selected from the group consisting of C^-C^alkyl halides, C^-C^^aralkyl- 
halides, C^-C^haloallQ^j esters, arene sulphonyl chlorides, a-haloalkane nitriles, a-haloacrylates 
and halolactones. 

Specific initiators are selected from the group consisting of a,a'-dichloro- or a,a'<libro- 
moxylene, p-toluenesulphonylchloride (PTS), hexakis-(a-chloro- or a-bromomethyl)-ben- 
zene, 1-phenethyl chloride or bromide, methyl or ethyl 2-chloro- or 2-bromopropionate, 
methyl or ethyl-2-bromo- or 2-chIoroisobutyrate, and the corresponding 2-chloro- or 2-bro- 
mopropionic acid, 2-chloro- or 2-bromoi5obutyric acid, chloro- or bromoacetonitrite, 
2-ch!oro- or 2-bromopropionitrile, a-bromobenzacetonitrile, a-bromo-y-butyrolactone (= 2* 
bromo-dihydro-2(3H)-furanone) and the initiators derived from 1 J,1-(tris-hydroxymethyl)- 
propane and pentaerythritol of the formulae of above. 

According to an alternative embodiment, A and B in the polymerisate (I) represent chain 
terminal groups from fragments of a polymerisation initiator containing the groups 



Wherein A* or B' is cleavable from the initiator as a free radical A« or B« and is capable of ini- 
tiating the polymerisation of ethylenically unsaturated monomers. The method of polymeri- 
sation that applies is the so-called controlled polymerisation with >N-0-R compounds. Ac- 
cording to another alternative embodiment, one of A and R represents the fragment of a free 
radical initiator and the other one represents the chain terminal group from the free nitroxyl 
radical 



The method of polymerisation that applies is the so-called controlled polymerisation with 
>N-0* compounds. A suitable polymerisation initiator containing the chain terminal 
group (A) is represented by the formula: 
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N-O-A' 




or 





-n - 



Wherein 

A" is deavable from the compound (II) as a free radical A« and is capable of Initiating the 
polymerisation of ethylenicaily unsaturated monomers; 

One of R, and R, represents C,-C^lkyl or hydroxy-C,-C^lkyl and the other one represents 
C,-C,alkyt C,-C^a%l substituted by C,-C^alkoxycarbonyl or C,-C,all<oxy or hy- 
droxy-C^-C^a\Vy\; or 

R, and R, together with the adjacent C-atom both represent C,-C,cycloalkyl; 

R, and R^ independently of one another are as defined as R, and R, or represent hydrogen; 

R, represents hydrogen or a substituent selected from the group consisting of C,-C>ll^, 
hydroxy-C,-C«alkyl Cj-q^aryl, C,-C„aiyl-C:,^^alkyl, C,-C^alkyl^,-C,oaiyl, cyano, 
Q-Qalkoxycarbonyl, C,-Qalkanoyloxy, C,-C^alkanoyloxy-C,-C^alkyl, carbamoyl, mono- 
or di- C,-QallQ^lcarbamoyl, mono- or di-2-hydroxyethylcarbamoyl, amidino, 2-imida- 
zolyl, 1 -hydroxy-2-hydroxymethy!-2-propylcarbamoyl, 1 ,1 -dihydroxymethyl-2-hy- 
droj^carbamoyl and -P=0(0-C,-C^alkyl)j; and 

R,, is as defined as Rj or 

R. and R^ together represent a divalent group and form a S-, 6-, 7- or 8-membered ali- 
phatic or aromatic heterocyclic group, which may contain 1-3 additional heteroatoms 
selected from the group consisting of nitrogen, oxygen and sulphur. 

The free radical species cleaved from a compound (II) is illustrated by the formula: 



The group A", which is deavable from the compound (II) as the free radical A*, has at least 
one C-atom and is capable of initiating the polymerisation of ethylenicaily unsaturated 
monomers (>N-0-'R polymerisation). In the alternative the group A" represents the fragment 
of a free radical initiator (>N-0* polymerisation). 

A", defined as the group which is deavable from the compound (II) as the free radical A* 
(>N-0-R polymerisation) is preferably selected from the group of aliphatic and cycloallphatic 
substituents consisting of aryl-CH,-, (CH,)CH(-atyl)-, atyl-CHj-CH,-, (CH,)jC(.aiyl)-, (C,- 



C.cydoaIkyl),C(-CN)-, (C,-C„allcyl),C(-CN)-, CH«CH,CH,-, C,-C,jalkyl-C(-R)[-C(=0)-C,- 
C„alkyll-, C,.C„alkyl-C(-R)[-C(=0)-C,.C„aiyl]-, C,-C„allQr|.C(-R)[-C(=0>C,-C,^lkoxy]-, C,- 
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C„alkyl-C(-R)t.C(=0)-phenoxy].,C,-C:^||^(.R)[^(^j.N^^ 

fuiyl, wherein R represents hydrogen or C,-C,^IM. wininyaro 
The ao|l groups in these groups defined for A" may addidonally be substituted with a sub- 
shtuen, setected from the g,»up consisting of C.^.^,,^, halogen, C,.C„all<oxy C -C a.M 
ca*onyl,glycidyloxy,OH,-COOHand<OOC,<,^lkyl. ..="«>xy, C,-C,.alky|. 

A- is prefe^bly selected from the group of aliphatic and cycloaliphatic substituents consistlna 
of phenyl-CH,., CH.CH<.phenyl>., (CH^.C(^*enyO.. (C..C.cycloall<yl) C«N> 
(CHO.C(.CNK ^H^H^H,., CH.CH(.CH.CH>. C,^^«^i.Hy^C^^^ C 
C.a.kyl-C(.R)[-C(=OK,^.a„«.xyK C,<^«^4CA<<.lo>C,<Xl C -C^lk 

C(-RX-C(-0>NHJ., wherein R is hydrogen or C,<,alkyl. 

A particular^, preferred group of substituents A- is selected from the group of aliphatic and 
q;cloal,phat,c substituents consisting of pheny^CH,., CH.CH(.phenyO^, (CHJ a-phtyh 

C(.R)K(=c«.pheny|.,c,.c.alkyl<(.R)[<(^^^ 

C^^^aiM ct^^a ^^^^^ C,<,aTO and 

c,-c,allqrt-C(-R)[-C(=0)-NH,-, wherein « is hydrogen or q-C^llgrt. 

A compound wherein thefree nitroxyl radical Is present is represented by the fonnula llA 
IltdrZr"''^''^'"'""""'^'""-"^' — 

A- defined as the fragment of a free radical initiator (>N<J. polymerisation) is a fragment 
f^m known free ™dical initiators used as sourc« of free «dlcals in so-called living pTl^. 
ensation reactions, e.g. a suitable bis azo compound, a peroxide or a hydroperoxWe 
Sulubte bis a«, compounds are commercial^ available, e.g. 2,2-.a«,bisisobutyronitr,le, 2,2'. 

2,4.d.methylva.eronitrile),1,V.,zobis(^ 

d,hydra.e, 2-phenyla».2.4<llme«wM-me«,oxyvaleronitrile, dime«,y, 2,2'.,zoblsisobu,yra.e 

2-(carbamoylazo)Isobutyronit,ile,2,2-^bls(2,4.4-trlmetivlpentane),2,2'.azobIs(2.methyl- 
propane), 2,2-.a2obis(N,N'.dimethyleneisobu(ynimidine) as free base or hydrochloride 2 2-- 

azobis(2^midinopropane)asfreebaseorhydrochlortde,2,2'^bls{2.methyl-N-[1 1-' ' 
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bls(hydroxymethyl)ethyl]proplonamide} or 2,2^azobi${2HTiethy|.N-[l J .bis(hydroxymet^^ 
2-hydF0xyethyl]propionamide}. 

Suitable peroxides and hydroperoxides are commercially available, e.g. acetyli^dohexane- 
sulphonyi peroxide, diisopropyl peroxydicarbonate, tert-amyl pemepdecanoate, tert-butylp- 
erneodecanoate, tert-butylperpivalate, tert-amylperplvalate, bis(2,4-dichlorobenzoyl) perox- 
ide, dilsononanoyi peroxide, didecanoyi peroxide, dioctanoyi peroxide, dilauroyi peroxide, 
bls(2-methylbenzoyI) peroxide, disuccinoyi peroxide, diacetyl peroxide, dibenzoyi peroxide, 
tert-butyl per-2-ethylhexanoate, bis(4-chlorobenzoyO peroxide, tert-butyl perisobutyrate, 
tert-butyl permaleate, l,l-bis(tert-butylperoxy)-3,5,5-trimethyicycloliexane, 1,1.bis(tert-bu- 
tylperoxy)cycloliexane, tert-butyl peroxyisopropyl carbonate, tert-butyl perisononaoate, 2,5- 
dimetiiylhiexane 2,5-dibenzoate, tert-butyl peracetate, tert-amyl perbenzoate, tert-butyi per- 
benzoate, 2,2-bls(tert-butylperoxy)butane, 2,2-bis (tert-butylperoxy)propane, dicumyl 
peroxide, 2,5-dimethylhexane 2,5-di-tert-butylperoxid, 3-tert-butylperoxy-3-piienyl 
phthalide, dl-tert-amyl peroxide, a,a'-bis(tert-butylperoxyisopropyl) benzene, 3,5-bis(tert- 
butylperoxy)-3,5-dimethyl-l,2-dioxolane, di-tert-butyl peroxide, 2,5-dlmethylhexyne 2,5-d|. 
tert-butyl peroxide, 3,3,6,6,9,9-hexamethyl-1,2,4,5-tetraoxacyclononane, p-menthane hy- 
droperoxide, pinane hydroperoxide, diisopropylbenzene mono-o-hydroperoxide, cumene 
hydroperoxide or tert-butyl hydroperoxide. 

In a compound (II) the substituentsK,, and R. and R„ R, and R^ together with the adjacent 
C-atom on the nitrogen atom preferably represent groups of the partial fomnulae: 

OH. CH, ^ tN CN H.C ^ ^ 

?H, ^ ^ CH. 



CH,OOC 



|— \ 1 » ^ CH, 



H,C-i— H,C- 



CN — 'cN CM COOCH, CON(CH,), 



H.C- 



CONHCH,CH,OH 



?H, CH, „N CH, „ CH, 

H.c-|- H.C-]- yj- fy4- 

CONHC(CH,OH), CONHCCH,(CH,OH)2 »^ CH, fl 6h, 

In a preferred embodiment one of R, and R, represents methyl and the other one represents 
methyl or ethyl and one of R, and R^ represents methyl and the other one represents methyl 
or ethyl and and R^ together represent a group of the partial formula: 
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(IIAo), 



Wherein R^, R^ and Rg Independently of one another represent hydrogen, methyl or ethyl; 
and one of R, and R,^ independently of the other represents hydrogen or substituents or R, 
and R^o both represent substituents. 

In a preferred embodinnent of the invention the chain terminal group from fragments of a 
polymerisation initiator containing the terminal groups (A) or (B), e.g. the free nitroxyl radi- 
cal, represents a group of the partial formula: 




(IIBo). 



Wherein R, - Ra are as defined above and the 4-position is substituted by one or two substitu- 
ents. Preferred groups which contain substituents In 4-positton are represented by the 
partial formulae: 




and 



Wherein 

R, - R^ are as defined above; 

m represents a numeral from one to four; 

n represents one, two or three; 
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If m represents one, 

R. represents hydrogen, C,-C„allcyl which is uninterrupted or interrupted by one or more 
oxygen atoms, 2-cyanoethyl, benzoyl, glycidyl, or represents a rrionovalent radical of an 
aliphatic carboxylic acid having 2 to 1 8 C-atoms, of a cycloaliphatic carboxylic add having 
7 to 15 C-atoms, of an a,b-unsaturated carboxylic acid having 3 to 5 C-atoms or of an 
aromatic carboxylic acid having 7 to 15 C-atoms, where each carboxylic acid can be 
substituted in the aliphatic, cycloaliphatic or aromatic moiety by 1 to 3 -COOZ groups in 
which 2 represents H, C,.C„alkyl, C,.C„alkenyl, C,-C,cycloall(yl, phenyl or benzy\; or ' 

R, represents a monovalent radical of a carbamic acid or phosphorus<ontalnlng acid or a 
monovalent silyl radical; or 

If m represents 2, 

R, represents C,-C,;^llc/lene, C,-C„alkenylene, xylylene, or represents a divalent radical of an 
aliphatic dicarboxyllc acid having 2 to 36 C-atoms, of a cycloaliphatic or aromatic dicar- 
boxyllc add having 8 to 1 4 C-atoms or of an aliphatic, cydoallphatic or aromatic dicar- 
bamic add having 8 to 14 C-atoms, where each dicarboxyllc add may be substituted in 
the aliphatic, cydoallphatic or aromatic moiety by one or two -COOZgroups; or R. Is a 
divalent radical of a phosphoms-contalning add or a divalent sllyl radical; or " 

If m represents 3, 

R. represents a trivalent radical of an aliphatic, cydoallphatic or aromatic tricarboxylic acid, 
__..w^i<it»i".ay be substituted In the aliphatic, cycloaliphatic or aromatic moiety by -COOZ, of 
an aromatic tricarbamic acid or of a phosphorus-containing add, or is a trivalent sliyi radi- 
cal; or 

If m represents 4, 

R. represents a tetravalent radical of an aliphatic, cydoallphatic or aromatic tetracarboxvllc 
add; ' 

If n represents one, 

R, represents C,.C„aikyl, C^-Ccydoalkyl, C,-C,aralkyl, C,-C„alkanoyI,. C,-C,alkenc^| or ben- 
zoyl; 

Rc represents C,-q,alkyl, Cj-C,cycloalkyl, C,-Caalkenyl unsubstituted or substituted by a 
cyano, carbonyl or carbamide group, glycidyl or represents a group of the formulae 
-CH,CH(OH)-Z, -CO-Z- or-CONH-Z, wherein Z represents hydrogen, methyl or phenyl, or 



and together represent the cyclic acyl radical of an aliphatic or aromatic 1,2- or 1,3- 
dicarboxylic acid; 

if n represents two, 

is as defined above; and 

K represents C,-C„a!kylene, C.-C„arylene, xylylene, a -CHjCH(OH)CH,-0-B-0- 
CHjCH(OH)CH,. group, wherein B represents C,-C,„alkylene, C,-C„-arylene or C^- 
C,jCycloalkylene; or, provided that Is not alkanoyi, alkenoyi or benzoyl, R, represents a 
divalent acyl radical of an aliphatic, cycloaliphatic or aromatic dicarboxyllc acid or dicar- 
bamic acid, or represents the group -CO-; or 

R^ represents a group of the partial formula: 



T, and Independently of the other represent hydrogen, C,-C,Balkyl, or T, and together 
represent Q-C^alkylene or 3-oxapentamethylene; or 

if n represents 3, 

Rj represents 2,4,6-triazinyl. 

A highly prefenned group B, which contains substituents in 4-position is selected from the 
group consisting of the partial formulae B, and B„ wherein 

m represents 1; 

R, represents hydrogen, C,-C„alkyl which is uninterrupted or interrupted by one or more 
oxygen atoms, 2-cyanoethyl, benzoyl, glycidyl, or represents a monovalent radical of an 
aliphatic carboxylic acid having 2 to 1 2 C-atoms, of a cycloaliphatic carboxyllc acid having 
7 to 15 C-atoms, of an a,b-unsaturated carboxylic acid having 3 to 5 C-atoms or of an 
aromatic carboxylic acid having 7 to 15 C-atoms; 

m represents 2; 

R, represents a divalent radical of an aliphatic dicarboxyllc acid having 2 to 36 C-atoms; 




Wherein 



n represents 1; 

R, represents C,-C,^llcyl, C,.C,cydoalkyl, C.C,aralkyl, C,-C„alkanoyl, C,.G,alkenoyl or ben- 
zoyl;- and 

represents C,-C„aHQ^I, C,-C,cycIoalkyl, C2-C,alkenyi unsubstituted or substituted by a 
cyano, carbbnyl or carbamide group, glyddyl, or represents a group of tlie partial formulae 
-CHjCH(OH)-Z, -CO-Z or-CONH-Z, wherein Z represents hydrogen, methyl or phenyl. 

Another highly preferred group B„ which contains substituents in 4-posltlon is selected from 
the group consisting of the partial formulae B, and B^, wherein . 

m represents 1 ; 

represents hydrogen, C,-C,8alkyl, 2-cyanoethyl, benzoyl, glyddyl, or a monovalent radical 
of an aliphatic carbo)^lic add having 2 to 1 2 C-atoms; 

m represents 2; 

R. represents a divalent radical of an aliphatic dicaiboxyllc add having 2 to 36 C-atoms; 
n represents 1; 

Rfc represents C,-C,^\Uy\, C,.C,aralM, C2-C,,alkanoyl, Q-C^Ikenoyl or benzoyl; and 

R, represents q-C„allqfl, glyddyl, a group of the formulae -CHjCH(OH>Z or -CO-Z, wherein 
Z represents hydrogen, methyl or phenyl. 

Another particularly preferred embodiment relates to the group wherein one of R, and R„ 
represents hydrogen arrd the other one Ci^^alkanoylaminb. 

In a potymerisate (I) R,, R,' and R," independently of one another represent hydrogen or 
C,-C^alkyl. According to a preferred embodiment R„ R,' and R," independently of one an- 
other represent hydrogen or methyl. According to a particularly preferred embodiment R„ 
R,' and R," have the same meanings and represent hydrogen or methyl. In the event that R„ 
R,' and R," each represent hydrogen, the polymerlsate (1) is composed of the acrylate poly- 
mer blocks I, II, or III. In the event that R,, R,' and R," each represent methyl, the polymer- 
isate (I) is composed of the methaciylate polymer blocks I, II, or III. 

In the polymer group I the ester group R, of higher polarity Is, for example, an unsaturated 
or saturated or an aromatic hydrocarbon group substituted by hydrophilic substituents, e.g. 
1-6 hydro;^ groups, or 1-2 basic, e.g. 1-2 amino, or 1-2 addle groups, e.g. carboxy, sulpho 
or phosphono, or 1 amino and 1 carbo)^ groups. 
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In a preferred embodiment the polymer block I, wherein R, represents an ester group of 
higher polarity, is composed of acrylate or methacrylate repeating units. Representative 
monomers are selected from the group consisting of acrylic add and C,.C,allqrlaciylic add, 
particularly aciylic and methacrylic acid. 

In the polymer block I R, represents an ester group of higher polarity, e.g. an ester group se- 
lected from the group consisting of mono- or dihydroxy-C,-C,-alkyl, e.g. 2-hydroxyethyl, 
2,3-dihydroxypropyl or 4-hydroxyl-n-butyl, trihydroxy.C,-C,al[cyl, amino-C,-C„alkyl, e.g.'2- 
aminoethyl or 3-amino-n-propyl, ammonio-C,-C„alkyl, e.g. 2-ammonioethyl or 3-a'mmo- 
nio-n-propyl, C,-C,alkylamino-C,.C„alkyl, e.g. 2-N-methylaminoethyl or 3-N-methylamlno-n- 
propyl, di-C,-C,alkylamino-C,-C„alkyt e.g. 2-N,N-dimethylaminoethyl or 3-N,N-dimethyl- 
amino-n-propyl, tri.C,.C,alkylammonio-C,-C„alkyl, e.g. 2-trimethylammonioethyl or 3- 
trimethylammonlo-n-propyl, hydroxy-Cj-C,alkylamlno-C,-C„alkyl, e.g. 2-N-2-hydroxyethyI. 
aminoetKyI, C,-C^alkyl-(hydroxy-C,-C,alkyl)amino-C,-C,3alkyl, e.g. 2-[N-(2-hydroxyethyl)-N- 
methylamino]-ethyl, di-C,-C,aikyl-(hydroxy.C,-C,alkyl)ammonio-C,-C„alkyl, e.g. 2-[N,N- 
dimethyl-N-(2-hydroxyethyl).ammonio]-ethyl and C,-C,alkyl substituted by carboxy, sulpho 
or phosphono, e.g. 2-carboxyethyi or 2-sulphoethyl. 

In a particularly preferred embodiment the polymer block I, wherein R, represents an ester 
group of higher polarity. Is composed of acrylate or methacrylate repeating units. The ester 
group is C,-C,alkyl substituted by amino, ammonio, C,-C,alkylamino, e.g. methyl- or ethyl- 
amino, dl-C,-C^alkylamino, e.g. dimethyl- or diethylamino, tri-C,-C^alkylammonio, e.g. 
trimethyl- or triethylammonio, ordl-C,-C,alkyl-2-hydroxyethylammonio, e.g. dlmethyl-2-hy. 
dro;^ethylammonk>. 

Representative monomers are (meth)acrylates esterified by aminoalkyi groups seiected from 
the group consisting of 2-dimethylaminoethyI acrylate (DMAEA), 2-dlmethylaminoethyl 
methacrylate (DMAEMA), 2-diethyIaminoethyl acrylate (DEAEA), 2-diethylaminoethyl 
methacrylate (DEAEMA), 2-t-butylaminoethyl acrylate (t-BAEA) and 2-t-butylaminoethyl 
methacrylate (t-BAEMA). 

A suitable unsaturated or saturated or an aromatic hydrocarbon group substituted by hydro- 
philic substltuents is selected from the group consisting of mono- or dihydroxy-C,-C,-alkyl, 
e.g. 2-hydroxyethyl or 2,3-dihydroxypropyl, trihydroxy.C,-C,alkyl, amino-q-C^alkyU.g. 2- 
amlnoethyl or 3-amino-n-propyl, ammonio-C,-C„alkyl, e.g. 2-ammonioethyl or 3-ammo- 
nio-n-propyl, C,-qalkylamlno-C,-C„alkyl, e.g. 2-N-methylaminoethyl or 3-N-methylamino-n- 
propyl, dl-C,-C^alkylamino-C,-C„alkyl, e.g. 2-N,N.dlmethylamlnoethyl or 3-N,N-dimethyl- 
amino-n-propyl, tri-C,<^alkylammonlo-C,-C„alkyl, e.g. 2-trimethylammonioethyl.or 3- 
trimethylammonlo-n-propyl, hydroxy.Cj-C^alkylamino-C,-C„allQ^I, e.g. 2-N-2-hydroxyethyl- 
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aminoethyl, C,-C,alky|.(hydroxy.C,-C,alkyl)amino-C,.C,^lkyl; e.g. 2-[N.(2-hydroxyethyO-N- 
methylamino]-ethyl, di-C,-C,alkyl-(hydroxy-C,-C^alky.l)ammonioTC,-C„aIkyl, e.g. 2-[N,N- 
dlmethyI.N-(2-hydroxyethyl>ammonio]-ethyl and C,-C^alkyl substituted by carboxy, sulpho 
or phosphono, e.g. 2-carboxyethyi or 2-sulphoethyi. 

In the polymer block II the ester group R, of lower polarity Is a saturated pr aromatic hydro- 
carbon group selected from the group consisting of C,-C„aIkyF, e.g. methyl, ethyl, isopropyl, 
n-butyl or 2-ethylhexyl, Cj-C„aiyl-C,-C,alkyl, e.g. benzyl, or 1 - or 2-benzethyl, . 
(G,-C,alkyI),.,C.-C„aryt e.g. cumenyl, (C,-C,aikyl),.,C,-C„ary|.C,.C,allyl, e.g. 2- or 4-methyl- 
benq^l, C,-C„aiyloxy-C,-C^alkyl, e.g. phenoxymethyl or 2-phenoxyethyl, C,-C„ar- 
yi-C,^alkoxy-C,-C^alkyl, e.g. benzyloxymethyl or 2-benzyfoxyethyl, (C,-C^alkyl),.,sil- 
yl-C,-C,alkyl, e.g. 2.trimethyl$ilylethyl, and (C,-C,allcyD,.,silyloxy-C,-C^alkyl, e.g. 2-trimethyl- 
silyloxyethyl. 

A polymer block II, wherein R, represents hydrogen or an ester group of lower polarity, is 
composed of acrylate or C,-C^alkylacrylate repeating units. Representative monomers are se- 
lected from the group consisting of acrylic and C,-C^alkylacrylic acld-q-C^^alkyl esters, aaylic 
and C,-C,alkylacryl!c acid-C,-C„aiyl-C,.C,alkyl esters, acrylic and C,-C^alky!acrylic 
acid-C.-C„ary!oxy-C,-C,alkyl esters, acrylic and C,-Qalkylaciylic acid-(q-C,alkyl)jSily|. 
oxy-Cj-C,aikyl esters and aciylic and C,-C^alkylaciylic acid-(C,-C^allyl),sily|.C,.C^alkyl esters. 
In a prefen-ed embodiment the polymer block II, wherein R, represents hydrogen or an ester 
group of lower polarity, is composed of acrylate or methaciylate repeating units. Represen- 
tative jnonomers are selected from the group consisting oi.acryljc and methacrylic acid-C,- 
C,,aUcyl esters, acrylic and methacrylic acid-Q-C„aryl-C,.C,alkyl esters, acrylic and metiiacr- 
ylic acid-C4-C„aiyloxy-C,-C^allcyl esters, acrylic and methacrylic acid-trimethylsilyl- 
oxy-C,-C^alkyl esters and acrylic and methacrylic acid-ti-imethylsilyl-C.-C^aikyl esters. 

Suitable acrylic acid or methacrylic acid-C,-Cj,alkyl esters are aciylic acid or methacrylic acid 
esters esterified by methyl, ethyl, n-butyl, isobutyl, tert-butyl, neopentyl, 2-ethylhexyI, 
isobornyl, isodecyl, n-dodecyl, n-tetrade<^l, n-hexadecyl or n-octade<^l. 

Representative aciylic and C,.Qalkylacrylic acld-C.-C„aryl-C,-C^alkyl esters are aciylic add or 
methacrylic acid esters esterified by benzyl, 2-phenylethyl, 1- or 2-naphthylmethyl or 2-(l- or 
2-naphthyl)-ethyl. The phenyl or naphthyl groups may be additionally substituted with one 
to three additional substituents selected from the group consisting of hydroxy, C,-C,alkoxy, 
e.g. methoxy or ethoxy, halogen, e.g. chloro, and C,-Qalkyl, e.g. methyl or methyl. 

Representative aciylic and C,-C«alkyl.acrylic acld-C4-C„aryloxy-C,-C,alkyl esters are acrylic acid 
or methacrylic acid esters esterified by 2-phenoxyethyl or 2-benzyloxyethyl. 
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Representative acrylic acid and C^-C^alkylacrylic acid-hydroxy-C^-Qalkyl esters are acrylic 
acid- or methacrylic acid-2-hydroxyethyl esters (HEA, HEMA), acrylic acid- or methacryllc 
acid-2-hydroxypropyl ester^ acrylic acid- or methacrylic acid-3-hydroxypropyl ester (HPA, 
HPMA) or acrylic add- or methacrylic acid-4-hydroxy-n-butyl ester. 

Representative acrylic acid- and C,-C^alkylacrylic acid-silyloxy-Cj-QalkyI esters are acrylic 
acid- or methacrylic acid-2-trimethylsilyIoxyethyl esters (TMS-HEA, TMS-HEMA). 

Representative acrylic acid- or C,-C^aIIylacrylic acid-(C,-C^allq(0,silyl-Cj-C^alkyl esters are 
acrylic acid- or methacrylic acId-2-trimethylsllylethyl esters or acrylic acid- or methacrylic 
acid-3-trimethylsilyl-n-propyl esters. 

In a polymerisate (I) Y represents the direct bond or a bivalent group, e.g. C,-C4alkylene, 
Cj-Cg^lkylene substituted by hydro)Qf, e.g. 2-hydroxy-l,3-propylene, 2(3)-hydroxy-l,4-buty- 
lene or 2-hydroxy-1 3-propylene, Q-Csall^lene substituted by dihydroxy, e.g. 2^3-dihydroxy- 
1,4-butylene, or phenylene, e.g. 1,4- or 1,2-phenylene, poly-Cj-Cjalkoxy-Cj-Cjalkyl, e.g. a 
bivalent substituent derived from polyethylene glycol or polypropylene glycol (= polyethyl- 
ene oxide or polypropylene oxide) or mixed polymerisates thereof as represented by the 
following partial formula: 

-(CH,),.3-0.[(CH,)„.0]..(CH,)„- 

wherein a is a numeral from 1 to about 10, e.g. poly-C2-Cjalkoxy-C^-C3alkyl derived from 
polyethylene glycol as represented by the following partial formula: 

-(CH,)p-[(CH,VO].-(CH,),- 

or poly-Cj-Cjalkoxy-Cj-C^alkyl derived from polypropylene glycol as represented by the fol- 
lowing partial formula: 

-(CH,X0.[(CH,)3.0].-(CH,),-, 

C3-C3alkylene interrupted by-O-, -NH-, or-N(C,-C,alkylK e.g. -C^H.-O-C^H^- or 
-CjH^-NH-CjH^-, or Cj-C^alkylene substituted by hydroxy and interrupted by -0-, -N«-, or 
-N(C,.QalkylK e.g. -(CH^,^-CH(.OH) -(CH^,.,.NH.C,H,-. Such group is illustrated by the par- 
tial formula: 




According to an alternative embodiment Y represents a substituent that contains a functional 
group, which forms a salt with a salt forming group present in the group Z by acid-base re- 
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action, acid addition or quatemisation reaction. A suitable substltuent Y that forms such salt 
"bridge" is Cj-C,allcyl substituted by ammonio, C,-C^a!kylammonio,, e.g.- methyl- or ethyiam- 
monio, di-C,-Qalkylammonio, e.g. dimethyl- or diethylammonio, trl-C,-C«alkylammonlo, e.g. 
trimethyl- or triethylammonio, or di-C,-C^all<yl-2-hydroxyethylammonlo, e.g. dlmethyl-2- 
hydroxyethylammonio. In that event an acidic group, e.g. carboxy, sulpho or phosphono, is 
present in the group Z in the dissociated form of its carboxylate, sulphonate or phosphonate 
anion. 

According to a further embodiment Y represents the bivalent group: 

-Y -Y - 

Wherein Y, and Y, represent fragments of the bivalent group Y or one of Y, and Y, represents 
a substituent that contains a functional group, which forms a salt with a salt fonning group 
present in the other group by acid-base reaction, acid addition or quatemisation reaction. . 

A suitable substituent Y, or Y, that forms such salt "bridge" is Cj-CgalkyI substituted by am- 
monio, Ci-C^allQrlammonio, e.g. methyl- or ethylammonio, di-C,-QallQ^lammonio, e.g. di- 
methyl- or diethylammonio, tri-C,-C^alkylammonio, e.g. trimethyl- or triethylammonio, or 
di-C,-C4allQfl-2-hydroxyethylammonio, e.g. dimethyl-2-hydroxyethylammonio. In that event 
an acidic group, e.g. carboxy, sulpho or phosphono. Is present in the other group Y, or Y, in 
the dissociated fomr* of its carbo;^late, sulphonate or phosphonate anion and one of Yj or Y, 
represents C,-Cgallgrl substituted by a carboxylate, sulphonate or phosphonate group. 

This is illustrated by the partial formula: 



/ ° / 

Y, (Y,) Y, <Y0 

Which illustrates the partial formula -Y,-Yj- or the partial formula, which illustrates the frac- 
tion of the polymer block III: 
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According to a further embodiment Y represents C,-Cgalkyl substituted by an acidic group, 
e.g. carboxy, sulpho or phosphono, e.g. carboxymethy! or 1- or 2-carbo;Q^ethyi. In that 
event, a basic group, e.g. amino, C,-C^alkylamino, e.g. methyl- or ethylamino, dl-C,-C^alky|. 
amino, e.g. dimethyl- or diethylamino, is present in the group Z in Its cationic form as the 
ammonio or alkylated ammonio group, e.g. C,-Qalkylammonlo, e.g. methyl- or ethylammo 
nio, di-C,-Qallylammonlo, e.g. dimethyl- or diethylammonio or tri-C,-C^alkylammonio, e.g. 
trimeth)^!-' or triethylammonio. 

According to a particularly prefenred embodiment of the invention Y represents the direct 
bond or a bivalent group, e.g. C,-C,alkylene, Cj-C^alkylene substituted by hydroxy, e.g. 2- 
hydroxy.l,3-propylene, C,-C,allQd substituted by ammonio or dl-C,-C,alkylammonio, e.g. 
dimethyl- or diethvlammonlo. provided that an acidic group, e.g. catboxy, sulpho or phos- 
phono, is present in the group Z In the dissociated fonr) of Its carboxylate, sulphonate or 
phosphonate anion, or Y represents the partial formula -Y,-Yj-, wherein one of Y, and Y^ 
represents C,-C,alkyi substituted by ammonto or dK.-C.alkylammonio, e.g. dimethyl- or dl- 
ethylammonto, and the other one represents C,-C,allcyl substituted by carboxy, sulpho or 
phosphono. 

In the polymerisate (I) the group Z, which Is defined as the functionally effective group of an 
agent having light protecting properties, is a structural moiety derived from so-called light 
protecting agents selected from the group consbting of UV-llght absorbers, radfcal scaven- 
gers, singlett oxygen quenchers, triplett quenchers, photo-stablllsers and superoxide-anion 
quenchers. 

According to a specific embodiment, the functionally effective group Z of an agent having 
light protecting properties is a structural moiety derived from a UV-light absorber molecule. 
The term UV-light absorber comprises any structural moiety, which is effective as a photo- 
stable UV-filter and is derived from UV-light absorber compounds that protect polymers or 
coatings from UV-radiation, particularly in the range from 290-450 nm, especially 



300-400 nm. Examples of suitable UV-light absorbers moieties are substituents derived from 
UV-light absoriber moieties selected from the group consisting of 2-(2-hydroxy- 
phenyl)-l,3,5-trlaztnes (HPT), 2-(2'.hydroxyphenyl)ben20tria2oIes (HBZ), 2.hydroxyben20- 
phenones (HBP) and oxanilides (OA). 

Substituents derived from UV-light absorber moieties from the group consisting of 2- 
hydroxyphenyl-4,6-diaiyltria2ines radicals are represented by the formulae: 




Wherein 



R, and independently of one another represent hydrogen or a substituent selected from 
the group consisting of hydroxy, chloro, cyano, phenyl, C.-C^alkyl, C,-C„alkoxy, C,.C„alkoxy 
which is interrupted by -O- and substituted by hydroxy, C.-C^lkoxy which is substituted by; 
hydroxy and C^-Ci^phenylalkoxy; and 

R„ and R^ independently of one another represent hydrogen or a substituent selected from 
the group consisting of fiydroxy,"aiIbrb, C,-C^llcyl and C,-C,;^lko>yr~ 

Representative groups are illustrated by the formulae: 
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Wherein represents, for example C^-C^fiWyl 

Substltuents derrved from UV-light absorber moieties from the group consisting of 
2-hydro;^phenylbenzotriazoles are represented by the formulae: 




Wherein 

represents hydrogen or a substituent selected from the group consisting of 
chlorine, C^-Qalkyl and C^-Qalkoxy; and 

represents C^-C^^ali^l. 

Substltuents derived from UV-light absorber moieties from the group consisting of 2-hy- 
droxyphenylbenzophenones are represented by the formulae: 
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(As). 




(Ae). 



Wherein 

Rg represents hydrogen or hydro;^; 



Rh represents hydrogen or a substituent selected from the group consisting of 
chlorine, hydroxy and q-C^aikoxy; 

R, represents hydrogen or a substituent selected from the group consisting of chlo- 
rine, hydroxy and Cj-C^alkoxy; and 

Rfc represents hydrogen or a substituent selected from the group consisting of 
chlorine, hydroxy and C^-C^alky\; 

Substltuents derived from UV-llght absorber moieties from tiie group consUting of oxalani- 
lides are represented by the formulae: 




CA,). 



Wherein R„ and R„ independently of one another represent hydrogen or a sub- 
stituent selected from the group consisting of C,-C,allcyl and C,.Qalkoxy. 
Various specific points of attachment of the bivalent group -Y- to the group Z are 
shown in the formulae above. According to alternative embodiments the points of 
attachment of the bivalent group -Y- to the group Z may differ with regard to any 
suitable position of the aromatic groups shown. 

Specific 2-(2-hydroxyphenyl)-1,3,5-tria2ines are, for example, 2,4-bis(biphenyl-4.yl).6- 
(2,6.dihydroxy>l,3,5.tiiazine,2-(2,4-dihydroxyphenyl).4,6-dlphenyl1,3,5-trla2ine, 2,4,6- 
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tns(2-hydroxy^.octyloxyphenyl)0,3.5.tria2ine,2.(2.hydroxy.4.octy^^^^ 
dfmethylphenyl)-1,3,5-tria2!ne, 2.(2,4.dlhydroxyphenylH,6-bls(2,4.dImethylphenyl).1 3 S. 
tnazine,2,4-bis(2-hydroxy-4-propyloxyphenyI).6<2,4-dimethylphenyl).l,3,5-triM^^ 2^(2 
hydroxy^^ctyloxyphenyl)-4,6bis(4-methylphenyl)0,3,5.tria2lne,2-(2.hyd«,xy.4-dod^^^ 
oxyphenyl)-4>bls(2,4-dlmethylphenyl)-1,3,5.tria2fne,2.(2.hydroxy.4-trfdecyte^ 
46.bls(2,4-dlmethyIphenyl).l,3,5.triazine,2-[2.hydroxy^.(2.hydroxy.3.butyte^^^ 
phenyl]-4,6-bIs(2,4.d.methylphenyl).13,5-triazlne,2.[2.hydroxy^.(2.hydroxy.3.oc^^^^^^ 
propyIoxy).phenylH,6-bls(2,4.dlmethylphenyl>1,3,5.tria2ine,2.[4.(dodecyto^^^^^ 
2-hydroxypropoxy).2-hydroxyphenyl]-4,6-bis(2,4.dimethylphenyl)-L3,5.triazine 2.(2.hy- 
droxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenylM,6.bls(2,4-dimethylphenyl).1 3 S-trlaz- 
ine, 2-<2.hydroxy-l4iexyloxy)phenyl^,6^ipheny|.l ,3,5-triazine, 2-(2.hydroxy-4-methoxy. 
phenylM,6-dlphenyI.l,3>trFazine,2,4,6-tris[2.hydroxy-4-(3-butoxy.2^hydroxy-pr^ 
poxy)phenylM,3,5.tria2ine, 2-(2.hydroxyphenylH-(4-methoxyphenyl).6-pheny|.l 3 S-trl 

azine, 2-{2-hydroxy.4.[3.(2.ethylhe)y|.1^xy>2-hydroxypropyloxy]phenyl}-4,6.bi^^^ 4-dl. 
methylphenyl)-1,3,5-triazlne. ' 

Specific 2<2'.hydroxyphenyObenzotriazoles are 2-(2'-hydroxy-5'-methylphenyl)-benzotria. 
zole, 2.(2V4'-dihydroxyphenyl).benzotriazole, 2.[3'-tert-buty|.2'.hydroxy.5.(1 -hydroxycar- 

bony|.2-ethyD-phenyl].benzotriazoie,2.[3^tert.fauty|.2^hydroxy.5-(1.hydroxycarbon 

ethyl^phenyl].5.chlorobenzotriazole,2-(3^5'-dl.tert-buty|.2^hydroxyphenyO 

(5^tert-buty|.2^hydroxyphenyl)benzotriazole,2-(2^hydroxy-5X1J,3,3-te^^^ 

phenyl).benzotria2oIe.2<3V5^di-tert.butyl-2'-hydroxyphenyl).5-chlorobenzoW^^^ 2-(3'. 

tert.butyl-2^hydroxy.5VmethyIphenyl).5<hlorobenzotriazoIe,2.(3^sec.butyl-5^tert^ 

hydroxyphenyl)benzotrla2oIe,2<2^hydroxy-4^octyloxyphenyl)ben2otria2ole,2-(3^5'-d^ 

amy|.2•-hydroxyphenyl)benzotriazole,2.(3^5•-bis(o,o<^imethylben^l)-2^hyd 

benzotrIazoIe,2.(3^tert.butyI.2^hydroxy.5^(2H5ctyloxycarbonyIetM)phenyl).5-c^ 

trlazole,2K3Vtert-buty|.5^[2K2.ethylhexyloxy)carbonylethyn-2^hydroxyp 

beruotriazole,2.(3'-tert-buty|.2^hydroxy.5H2-methoxycarbonylethyl)p 

2otriazole.2.(3^tert.butyl-2^hydroxy.5V(2.methoxycarbonylethyl)phenyl)-^ 2- 

(3^tert.buty|.2^hydroxy-5H2-octyloxycarbonylethyOphenyl)ben2otria2ole,2.(3Vte 

[2.(2.ethylhexyloxy)carbonylethyl].2'-hydroxyphenyl)benzotriazole, 2.(3'.dodecyl-2'-hy. 

droxy-5^methylphenyl)benzotriazole,2.(3'.tert.butyl-2'-hydroxy.5V(2Hsooctyloxy^^ 

yIethyOphenyIbenzotriazole,2,2Vmethylene-blsC4.(lJ,3,3-tetramethyIbutyI^^ 

2-ylphenol]; the transesterification product of 2-[3'-tert-butyl-5'-(2-methoxy.carbonylethyl). 

2'.hydroxyphenyr|benzotria2ole with polyethylene glycol 300; 



(R-CHgCHa-COO-CH^CHa-}^ ; wherein R represents 3'-tert-butyU'.hydroxy-5*.2H. 

benzotriazol.2-yl-phenyl;2-[2^hydro)Qf-3Xo,oKlimethyIbenzyl>^^^^ 

phenynben2otriazoleand2.[2'-hydrojQ(.3^(lJ,3,3.tetramethylbutyl>5Ho,o-dimethylben- 
zyOphenyl]benzotriazole. 

Specific 2-hydroxyben2oplienones are, for example, the 4-hydroxy, 4-methoxy, 4-octyloxy 
4^ecyloxy, 4^odecyIoxy, 4-benzyloxy, 2,4.dihydroxy, 4,2V4'-trihydroxy and 2'.hydroxy. ' 
4,4'-dimetho)^ derivatives. 

Specific oxanilldes are, for example, 2-ethyl-2'-hydroxyoxaninde, 4,4'-dioctyloxyoxanllide, 

2,2'-diethoxyoxanilide,2,2'-dioctyloxy-5,5'-di.tert.butyloxanilide,2,2'.dJdodecyloxy.5,5'^i. 

tert-butyloxaninde,2-ethoxy.2'.ethyloxanlllde,N,N'.bis(3-dimethylamtnopropyl)oxalamlde, 
2-ethoxy-5.tert-butyI-2'^thyloxanillde and Its mixture writh 2.ethoxy-2'-ethy|.5,4'<ll-tert-bu'. 
tyloxanlllde and mixtures of o- and p-methojQf- and of o- and p-ethoxy<iisubstltuted oxani- 
lides. / 

In an alternative embodiment the group Z In the polymerisate (I), which Is defined as the 
functionally effective group of an agent having light protecting properties, is a structural 
moiety derived from a molecule that has the property of a radical scavenger. 

A structural moiety tiiat is useful as a radical scavenger, is derived from the group of antloxl- 
dant molecules represented by the partial formula of alMated monophenols: 

-OH (B), 



Wherein 



one of R. and represents hydrogen or a substituent selected from the group consisting of 
phenyl, hydroxyphenyl, (C,-C,alkyl),^phenyl, e.g. 3-methyl-5-tert-butylphenyl or 3,5.dl-tert- 
butylpheTiyl, (C,-Qalkyl),^hydroxyphenyl, e.g. 3,5-d!.tert-butyl-hydroxy.phenyl and 
C,-C,-allqrl, e.g. methyl, tert-butyl, neopenfyi or 2-ethylhexyl; 

and tile oti^erone represents Cj-Callyl, e.g. tert.-butyl. 

In a preferred embodiment one of R. and R^ represents C,-C,alkyl, e.g. tert-butyl, and the 
other one represents hydrogen or C,-C,allcyl, e.g. methyl or tert-butyl. 
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Accordlng to an altematrve embodiment a structural moiety that is useful as a radical scav- 
enger is derived from the group of so-called hindered amino light stabiliser molecules (HALS) 
as represented by the partial formula: 



R, und independently of one another represent hydrogen or methyl; 

R, und Rj independently of one another represent hydrogen, C,^alkyl or C^-C^aryl; or 

R^ and R^ together represent oxygen; and 

R represents hydrogen, C,.„alkyl, C,.„a!koxy, Cj-C,alkyl or C,-C^lkoxy substituted by hy- 
droxy, C^„alkenyl, Cj.„alkenyloxy, C3.„alkinyl, C„,alkinyloxy, C„,cycloalM, C„,cycloalkoxy, 
C„obicycIoalM, C„,blcycloalkoxy, C^cycloalkenyl, C^cycloalkenyloxy phenyl, phenoxy, 
naphthyl, naphthyloxy, or phenyl, phenoxy, naphthyl and naphthyloxy mono-substituted or 
disubstituted by suitable substituents, e.g. C,-C^alkyl, e.g. methyl, ethyl or tert-butyi, 
C,-C,alkoxy, e.g. metho^Qr or ethoxy, or halogen, e.g. chlorine, or represents acyl or acyloxy. 

The acyl radical R is, for example, derived from a monobasic organic acid comprising 
C-radicals and an acid function, e.g. one acyl radicals of the partial formulae -C(=0)-H, 
-C(=0).C,-C„all9fl, -C(=0)-C,-C„alkeriyl, -C(=0)-C,-C,alkeny|.C,.C„aryl, -C(=0)-C,-C,„aryl, 
-C(=0>0-C,-C,alkyl, -C(=0>O.C.-C,„aiyl, -C(=0)-NH-C,.C,alkyl, -C(=0)-NH-C,.C„aiyl and 
-C(=0)-N(C,-Cgalkyl)j. Prefen^ acyl groups areformyl, acetyl, trifluoroacetyl, pivaloyi, acry- 
loyl, methacryloyi, oleoyl, cinnamoyi, benzoyl, 2,6-xyloyl, tert-butoxycarbonyl, ethylcar- 
bamoyl or phenylcarbamoyl. Preference is given to C,-C„alkanoyl or Cj-Cgalkenoyl. 

In an acyloxy radical R the acyl group is as defined above, particularly an acyl group of the 
partial formulae of above, e.g. -0-C(=0)-C,-C„alkyl, -OrC(=0)-C,-C„alkenyl, 
-0-C(=0)-C4-C„aryl,. Preferred acykixy groups are acetoxy, trifiuoroacetoxy, pivaloyloxy, 
acryloyloxy, methacryloylo;^ or benzoyloxy. 

In an alternative embodiment the group Z in the polymerisate (I), which is defined as the 
functionally effective group of an agent having light protecting properties, is a structural 
moiety derived from a molecule that has the properly of a singlet oxygen quencher. 




R 



Wherein 
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A singlet oxygen quencher molecule deactivates singlet oxygen by energy transfer. A suitable 
singlet oxygen quencher is selected from the group consisting of DABCO (2,2,2-blcycloocta- 
nediamine) and its derivatives, NO-HALS compounds, furfiiiyl alcohols and 1,4.DBPF deriva- 
tives. 

The functionally effective group 2 derived from DABCO and its derivatives is represented by 
the partial formula: 



(D). 



Wherein R,, and R^ independently of one another represent hydrogen, halogen, e.g. 
chloro or bromo, C,-Qalkyl, e.g. methyl, or C,.C^aIkoxy, e.g. methoxy. 

The bridge group Y is attached directly to the phenyl moiety in the partial fbnnula of abbve 
or, in the alternative, fomns a salt with a salt fonning group present in the group 2 by acid- 
base reaction, acid addition or quaternisation reaction. A suitable substituent Y that forms 
such salt "bridge" is Cj-C,al!<yl substituted by ammonto or di-C,.C,alkyIammonio, e.g. di- 
methyl- or diethylammonio. An acidic group, e.g. carboxy, sulpho or phosphono, is present 
in the group Z in the dissociated form of its carboxylate, sulphonate or phosphonate anion. 
This is illustrated by the partial formula: 

Y 





o 












A starting material of the formula: 



Wherein 

X represents carboxy, sulpho or phosphono; and 
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K K independently of one another represent hydrogen, halogen, e.g. chloro or 
bromo, C,-C^allcyl, e.g. methyl, or C,-C^a1koxy, e.g. methoxy; 

is novel and also subject matter of the present invention. 

According to a preferred embodiment the invention also relates to a starting material of the 
formula: 



(R^IVR,andR, = H). 

According to an alternative embodiment the functionally effective group Z derived from 
DABCO and its derivatives is represented by the partial formula: 



Wherein the index a represents one or zero (= direct bond) and X represents a bivalent func- 
tional group, e.g. -C(=0).0-, -C(==0)-NH^, -CH^-O-, -0-, -NH- or -N(C,-C,alkyl)., which Is 
attached to Y. 

A starting material of the formula: 



Wherein 

X represents a bivalent functional group selected from the group consisting of -C(=0)-NH-, 
-CHj-O-, -O-, -NH- and -N(C,.C^all<yl)-; and 

Y represents C,-C^allcyl, hydroxy-Cj-C^alkyl, amino-Cj-C^allQ^I, acryloyi or methacryloyi; 
is novel and also subject matter of the present invention* 

According to a preferred embodiment the invention also relates to the following starting ma- 
terials of the formulae: 






N 
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(IV-). 



Or 




O 



According to an alternative embodiment the functionally effective group Z derived from NO 
HALS compounds Is represented by the partial formula: 



Wherein 

R, und independently of one another represent hydrogen or methyl; 

R, und R^ Independently of one another represent hydrogen, C,^allq^t e.g. methyl 
C,-C„aryt e.g. phenyl; or 

\ and R^ together represent oxygen. 

The functionally effective group Z derived from furfuryl alcohols is represented by t 
formula: - - • 



The functionally effective group Z derived from 1,4-DBPF-derivatives is represented by the 
partial formula: 



Wherein the aromatic moieties may additionally be substituted with halogen, e.g. chloro 
bromo, q-Qallq^l, e.g. methyl, or C,-C^allcoxy, e.g. methoxy. 
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In an alternative embodiment the group Z in the polymerisate (i), which is defined as the 
functionally effective group of an agent having light protecting properties, is a structural 
moiety derived from a molecule that has tiie property of a triplett quencher, e.g. stilbene 
and its derivatives. 

A txiplett quencher molecule possesses an energetically lower tying T, niveau than that of the ex- 
cited diromophore (Ch*). for that reason an exothermal radiationless energy transfer from the 
energetically higher tying T, niveau of the quenching molecule is very dose to the excited molecule 
or is even molecularly linked to it by a short linking unit such as a methylene group. Common 
triplett quencher molecules are stilbene derivatives, cyclooctatetraene or heavy metal ions (e.g. 
nickel complexes). Definition from: Light Stabilisers, D. Leppard et al., Chimia 56 (2002), 2H- 
224, V. 3.3.2. 

The functionally effective group Z derived from stilbene is represented by the partial fonnula: 

/■ „ _ 

Wherein the aromatic moieties may additionally be substituted with halogen, e.g. chloro or 
bromo, C,-C^alkyl, e.g. methyl, or C^-C^alkoxy, e.g. methoxy. 

In a preferred embodiment R, represents methyl and represents C^-Cgalkyl, e.g. n-butyl. 

In an alternative embodiment the group Z In the polymerisate (I), which is defined as the 
functionally effective group of an agent having light protecting properties, is a structural 
moiety derived from a molecule that has the property of a photo stabiliser. 

The functionally effective group Z derived from a photo stabiliser molecule is represented by 
the partial formula: 

Wherein 

-X- represents the heteroatoms ~0- or -S- or the groups -S(=0)-, -S(=0)2- or >N-R,, 
Wherein 

R^ represents hydrogen, q-C^^alkyl, -CH2CH(OH)CHjO(C,-C,^alkyl) or C,-C,3alky|.C(=.0>; 



R,, Ry R, and R^ independently of one another represent hydrogen, C,-C„allyl, e.g. methyi or 
ethyl, C,-C8alkoxy, e.g. methoxy or ethoxy, C^^^cydoiall^l, e.g. cydopentyl or cydohej^l, 
phenyl, phenyl-Cj-C^aliq^i, e.g. ben^l, or halogen, e.g. chloro or bromo. 

According to an alternative embodiment, the functionally effective group Z derived from a 
photo stabiliser molecule is represented by the partial formula: 




(L) 



in an altemative embodiment the functionally effective group Z in the polymerisate (1), 
which is defined as the functionally effective group of an agent ha^dng light protecting prop- 
ertles, is a stmctural moiety derived from a molecule that has the property of superoxide^ 
anion-quenchers. 

The functionally effective group Z derived from a superoxide-anlon-quencher is represented 
by the partial formula: 




In an alternative embodiment the group Z in the polymerisate 0), which is defined as the 
functionally effective-group of an agent having light protecting pr&perties, is a structu^ral " 
moiety derived from a molecule that has the property of a nickel quencher. 

A particularly preferred embodiment of the invention relates to a polymerisate (I), wherein 

A and B represent polymer chain terminal groups; 

R,, R,' and R," independently of one another represent hydrogen or methyl; 

Rj represents an ester group selected from the group consisting of mono- or dihy- 
droxy-Cj-C^-alkyl, e.g. 2-hydroxyethyl, 2,3-dihydroxypropyl or 4-hydroxyl-n-butyl, trihy- 
droxy-Cj-Cjalkyl, amino-C,-C,aalkyI, e.g. 2-aminoethyl or 3-amino-n-propyl, ammo- 
nio-Cj-C,jallqrl, e.g. 2-ammonioethyl or 3-ammonio-n.propyI, C,-C^aIlcylamino-Cj-C,gallq^l, 
e.g. 2-N-methylaminoethyl or 3-N-methyIamino-n-propyl, di-C,.QallQrlamino-C,.C,gallq^l, 
e.g. 2-N,N-dlmethy1amlnoethyl or 3-N,N-dlmethylamino-n-propyl, 
tri-C,-C^alltylammonio-Cj-C,gallQrl, e.g. 2-trimethylammonioethyl or 3-trimethylammonio- 
n-propyl, hydroxy-C,-C,alkylamino-Cj-C,8allcyl, e.g. 2-N-2-hydroxyethylaminoethyl, 
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q.C,a%l^ydroxy.C,-C,alkyl)amino-C,<„a%^^ e.g. 2.[N^(2-hydroxyethyl).N.methyl- 
aminol-ethyl, di.C,.C,aIkyKhydroxy.C,-C,aIM)ammonto^^^ e.g. 2.[N,N<«. 

niethyl-N-(2-hydroxyethyl)-ammonio]*ethyl, and C,.C,allcyl substituted by carboxy, sul- 
pho or phosphono, e.g. 2-carbo)^ethyl or 2-sulphoethyi. 

Rj represents C.-CgalkyI, e.g. methyl, ethyl, isopropyl, n-butyl or 2-ethylhexyl; 
Y represents the direct bond or a bivalent group; 

2 represents the functionally effective group of an agent having light protecting proper- 
ties; 

The indices p and x represent zero; 

And the numerals II and W and the indices r, y and z are as defined above. 
A highly prefenred embodiment of the Invention relates to a polymerisate (I), wherein 
A and B represent polymer chain terminal groups; 

R,^ R/ and R," independently of one another represent hydrogen or methyl; 

Rj represents an ester group selected from the group consisting of C^-C^alkyl substi- 
tuted by amino, ammonio, q-QallQ^lamino, e.g. methyl- or ethylamino, 
di-C,.C,alkylamino, e.g. dimethyl- or diethylamino, tri-q-C^alkylammonio, e.g, 
trimethyl- or triethylammonio, or di-C,-C,alky|.2.hydroxyethylammonlo, e.g. di- 
methyl-2-hydroxyethylammonio; 

Rj represents C^-C^alkyl; 

Y represents the direct bond or a bivalent group; 

Z represents the functionally effective group of an agent having light protecting 
properties; 

The indices p and x represent zero; 

The indices q and r represent one; 

The indices y and z represent numerals greater than one; 

And the numerals II and III are as defined above. 

A further embodiment of the present invention relates to a process for preparing the poly- 
merisate (I), which comprises 

a) Esterification of a polymerisate of the formula: 




Wherein 

A, B, R,, R,', R,», the numerals I, II and til and the indices p, q, r, x, y and 2 are is de- 
fined above, or a reactive functional derivative thereof, with 

H-Y-Z (VI); 

b) Polymerisation of the individual polymer blocks 1, II and III or any multiples thereof by 
the method of controlled polymerisation; and 

Optional replacement of the polymer chain terminal group B with a different chain ter- 
minal group. 

According to a specific embodiment of process a) a polymerisate (I) is prepared, wherein Y 
represents a bivalent group, by reacting a polymerisate of the formula: 




Wherein 



A, B, R,, R/, R,", the numerals I, II and III and the indices p, q, r, x, y and z are as defined 
above, and Y represents a bivalent group, with 

H-Z (VI'). 
This process Is illustrated by the -following reaction sequence: 
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0"OH 




The polymerisate (IV) is obtained by polymerising the polymer blocks I and II by the method 
of controlled or "living" polymerisation the monomer units in the presence of a suitable po- 
lymerisation initiators described above: 

-<^% '^'^ 

O And O 



The polymerisate 



R3 

Is then polymerised by the same method of controlled or "living" polymerisation with the 
monomer units 



Y-O-H 



Or polymer blocks thereof. This is Illustrated by the preparation of the representative com- 
pound, wherein p = 0: 
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o 

Accordrng to the alternative process variant b) the polymer blocks I and II are prepared by 
applying the method of controlled or "living" polymerisation and polymerising the monomer 
umts (VII) and m In the presence of a suitable polymerisation InWators described™ 
The polymerisate (VIII) Is then polymerised further by the same method of controlled or "liv- 
.ng polymerisation with the monomer unit (Vll") or polymer blocks thereofv This Is illustrated 

by the preparation of the representative compound (1), wherein p « 0 and Y Is the direct 
bond: 



A. 






The polymerisation process according to the method of controlled, particularly "living" po 
lymerisation. such as atomic transfer radical polymerisation (ATRP), may be carried out In the 
presence of water or an organic solvent or mixtures thereof. Additional co-solvents or surfac 
tants, such as glycols or ammonium salts of fatty adds, may be added to the reaction mix- 
ture. The amount of solvent should be kept as low as possible. The reaction, mixture may 
contain the above-mentioned monomer units or polymer blocks in an amount of 1 0 to 
99.9o^ by weight, preferably 5.0 to 99.9% by weight, and especially preferably 50.0 to 
99.9% by weight, based on the monomers present in the polymerisate. 
If organic solvents are used, suitable solvents or mixtures of solvents are typically pure al- 
kanes (hexane, heptane, octane, isooctane), hydrocarbons (benzene, toluene, xylene), alka- 
nols (methanol, ethanol, ethylene glycol, ethylene glycol monomethyl ether), esters (ethyl, 
n-propyl, n-butyl or n-hexyl acetate) and ethers (diethyl or dibutyl ether, ethylene glycol dl 
methyl ether, tetrahydrofuran), or mixtures thereof. 
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If water is used as a solvent the reaction mixture can be supplemented with a water-miscible 
or hydrophilic co-solvent. The reaction mixture will then remain in a homogeneous single 
phase throughout the monomer conversion. Any water-soluble or water-miscible co-solvent 
may be used, as long as the aqueous solvent medium is effective in providing a solvent sys- 
tem, which prevents precipitation or phase separation of the reactants or polymer products 
until full completion of the polymerisation. Exemplary co-solvents useful in the process may 
be selected from the group consisting of aliphatic alcohols, glycols, ethers, glycol ethers, pyr- 
rolidines, N-alkylpyrrolidinones, N-allylpyrrolidones, polyethylene glycols, polypropylene gly- 
cols, amides, carboxylic adds and salts thereof, esters, or^anosulphides, sulphoxides, sul- 
phones, alcohol derivatives, hydroxyether derivatives such as butyl carbitol or cellosolve, 
amino alcohols, ketones, and the like, as well as derivatives and mixtures thereof. Specific 
examples include methanol, ethanol, propanol, dioxan, ethylene, diethylene, propylene or 
dipropylene glycol, glycerol, tetrahydrofuran, and other water-soluble or water-miscible 
materials, and mixtures thereof. When mixtures of water and water-soluble or water-miscible 
organic solvents are selected for the process, the water to co-solvent weight ratio is typically 
in the range of about 99:1 to about 1 0:90. 

When monomer mixtures or monomer/polymer mixtures are used, the calculation of mol% 
is based on an average molecular weight of the mixture. 

The polymerisation temperature may range from about 50^C to about 1 80'*C, preferably 
from about BO^'C to about 150**C. At temperatures above about 180^'C, the controlled con- 
version of the monomers into polymers may decrease, and undesirable by-products like 
thermally initiated polymers are formed or decomposition of the components may occur. 

The polymerisation process by the method of controlled, particularly "living" polymerisation, 
is carried in the presence of a suitable catalyst capable of activating ATRP. Such catalyst Is a 
transition metal complex catalyst salt present as an oxidisable complex ion in the lower oxi- 
dation state of a redox system. Preferred examples of such redox systems are selected from 
the group consisting of Group V(B), VI(B), VII(B), VIII, IB and IIB elements, such as CuVCu*", 
CuVCu*, FeVFe^ Fe'7'Fe^ Cr^'Cp*, Co7Co^ Co'7Co^ Ni7Ni*, .Nr/Ni^ Ni'7Ni^ MnVMn^ 
Mn'7Mn^ Mn'^/Mn** or Zn7Zn^ 

The ionic charges are counterbalanced by anionic ligands commonly known in complex 
chemistry of transition metals, such hydride ions (H") or anions derived from inorganic or or- 
ganic acids, examples being halides, e.g. F", CI", Br" or 1", halogen complexes with tran- 
sition metals, such as Cu^Br/, halogen complex ions of the type BF^", PF^", SbF^"" or AsF^", 
anions of oxygen acids, alcoholates or acetylides or the anion of c^clopentadiene. 
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Anions of oxygen acids are/for example, sulphate, phosphate, perchlorate, perbromate peri- 
odate, antimonate, arsenate, nitrate, carbonate, the anion of a C,.C,carboxyllc add such as 
formate, acetate, propionate, butyrate, benzoate, phenylacetate, mono-, dl. or trichloro- or 
-fluoroacetate, sulphonates, for example methane-, ethane-, n-propane- or n-butanesulph- 
onate, trifluoromethanesulphonate (triflate), unsubstltuted or C,.C,allcanew, C,-C,alkoxy- or 
halo-, especially fluoro-, chloro- or bromo-substltuted benzenesulphonate or phenylmeth- 
anesulphonate, for example tosylate, mesylate, brosylate, p-methoxy- or p-ethoxybenzene- 
sulphonate or 2,4,6.triisopropanesulphonate, phosphonates, for example methyl, ethyl, n- 
propyl, n-butyl, phenyl, p-methylphenyl or benzylphosphonate, and also C,-C„alcoholJtes 
such as straight chain or branched C.-C„alcoholates, e:g: methariolats or ethanolate. 
Anionic and neutral ligand fomnlng agents may also be present up to the preferred cooidi- 
nation number of the complex cation, especially four, five or six. Additional negative charges 
are counterbalanced by cations, especially monovalent cations such as Na* K* NH *.or 
(C,-C,alkyl)4N\ ' * 

Suitable nfeutral ligand fomiing agents generate inorganic or organic neutral llgands com- 
monly known in complex chemistiy of transition metab. They coordinate to the metal ion 
through a a-, ic, n- or n-type bonding or any combinations thereof up to the preferred co- 
ordination number of the complex cation. Suitable inorganic ligands are selected from the 
group consisting of aquo (Hp), amino, nitrogen, carbon monoxide and nitrosyl. Suitable 
organic ligands are derived from ligand fonning agents selected from the group consisting of 
phosphlnes, e.g. (C.H^,P, (i.C,H,),P, (C,H^,p or (C,H„),P, di-, tri-, tetra- and hydroxyamines, 
such as ethylenediamlne, ethylenediamihetetraacetate (EDTA), N,N-dimethyi-N',N'.b!s(2. 
dlmethylamlnoethyO-ethylenedlamine (MeJREN), catechol, N,N'.dimethy|.l,2-benzene- 
dlamine, 2.(methytemlno)phenoI, 3-(methylamlno)-2-butanol or N,N'-bls(l,l -dimethyl- 
ethyl).l,2-ethanedlamine, N,N,N',N»,N".pentamethyldlethylenetriamlne (PMDETA), C,- 
Ce-glycols or glycerides, e.g. ethylene or propylene glycol or derivatives thereof, e.g! di-, tri- 
or tetraglyme, and mono- or bidentate heterocyclic e--donor ligands. 

Heterocyclic e" donor ligands are derived, for example, from unsubstituted or substituted 
heteroarenes from the group consisting of furan, thiophene, pyrrole, pyridine, bis-pyridine, 
picolyllmine, -y-pyran, if.thlopyran, phenanthroline, pyrlmidlne, bls-pyrimldine, pyrazlne. In- 
dole, coumarone, thionaphthene, carbazole, dibenzofuran, dibenzothtaphenfi, pyrazote. Imi- 
dazole, benzimidazole, oxazole, thiazole, bis-thlazole, Isoxazole, Isothlazole, quinollne, bis- 
quinoline, isoquinoline, bis-isoqulnoline, acridlne, chromene, phenaane, phenoxazine, phe- 
nothiazine, triazine, thlanthrene, purine, bis-imidazole and bis-oxazole. 
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The oxidisable transition metal complex catalyst can be fomied in a separate preliminaiy re- 
action step from its ligands or is preferably fonmed in-situ from its transition metal salt, e.g. 
Cu(l)CI, which is then converted to the complex compound by addition of compounds 
corresponding to the ligands present in the complex catalyst, e.g. by addition of ethyl- 
enediamlne, EDTA, MeJREN or PMDETA. 

The transition metal in the oxidisable transition metal complex catalyst salt is converted from 
its lower oxidation state In the above-mentioned redox ^sterns to its higher oxidation state. 
In a preferred embodiment of the process a Cu(l) complex catalyst salt is converted to the 
corresponding CuOO oxidation state. 

Because the present polymerisation by ATRP Is a "living" polymerisation, it can be started and 
terminated practically at will. The copolymers (I) as obtained by the process have a low 
polydispersily. Preferably the polydlspersity is from 1 .01 to 2.20, more preferably from 1 .01 
to 1 .90, and most preferably from 1 .01 to 1 .50. 

The various advantages of the process of this type that allow a large range of polymerisation 
reactions are described by K. Matyjaszewski \n ACS Symp. Ser. Vol. 685 (1998), pg. 2-30. 

According to an alternative polymerisation method, the polymerisation is carried out by ap- 
plying the method of the so-called controlled polymerisation with >N-0-R compounds in the 
presence of a suitable Initiator molecule as described above. 

According to another alternative polymerisation method, the polymerisation is carried out by 
applying the method of the so-called controlled polymerisation with >N-0« compounds In 
the presence of a suitable initiator molecule as described above. 

The process conditions are known from the literature and are similar to the ones mentioned 
above with regard to ATRP. 

In a polymerisate (I) one of A and B represents a polymer chain temdinal group. A suitable 
chain terminal group is a radically transferable group, hydrogen, a polymerisable chain ter- 
minal group or a saturated polymer chain terminal group, which is fomied by polymerisation 
or copolymerisation of a polymerisable chain temninal group. 

A radically transferable group is a group that results from ATRP with suitable initiators as de- 
scribed above, such as chlorine or bromine. 

An altemative embodiment relates to compositions comprising a polymerisate (I), particu- 
larly a copolymer, e.g. a macro-monomer, wherein one of A and B is a polymerisable chain 
temninal group. Such group contains at least one polymerisable, ethylenically unsaturated 
monomer unit. , 
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A preferred polymerisable chain terminal group is an ethylenicaliy unsaturated group corre- 
sponding to monomers selected from the group consisting of styienes, aciyflc acid, C,- 
Calkylacrylic add, amides, anhydrides and salts of aciylic add or QC^allylaciyllc add! 
acrylic acid.C,.C,,all<yl esters and C.-C,alkylaciylic acld-C,.C«alIcyl esters, aciylonitrile, ' 
methaciylonitrile, vinyl substituted heterocydes, styrene sulphonicadd and salts, vinyl ben- 
zoic add and salts, vinyl formamlde and amidosulphonic acid derivatives. 
The macro-monomers are prepared by known methods such as the ones described 
WO 01/51534, e.g. by reacting a polymerisate (I), particulariy a copolymerisate, obtainable 
by ATRP, wherein one of A and B is a radically transferable atom or group, e.g. halogen, with 
ethylenicaliy unsaturated monomers as defined above. 

The elimination of the radically transferable group, e.g. halogen, with a polymerisable chain 
tenninal group Is advantageously performed in such a way that the polymerisate Is dissolved 
in a solvent and the monomeric compound conesponding to A or B is added at higher tem- 
peratures in the presence of a strong but non-nucleophilic base, such as diazabicydoundec- 
ene (DBU), or similar bases. The reaction takes place within a temperature range from room 
temperature to the boiling temperature of the reaction mixture, preferably from room temp- 
erature to 1 OOX. 

A polymerisate (I), particulariy a copolymer wherein one of A or B is a saturated polymer 
chain tennlnal group, e.g. a comb polymer. Is obtained by further polymerising a macro- 
monomer of above with ethylenicaliy unsaturated monomers by any known method of po- 
..lymerisation, such as radical polymerisatipn with initiators of the nitrile type, e.g. AIBN, or 
peroxides, e.g. benzoyl peroxide or di-tert-butyl peroxide. In the alternative the copoi^er- 
isation of the macro-monomer with co-monomers can also be conducted by ATRP or any 
other method of controlled radical polymerisation, such as like nitroxyl mediated controlled 
free radical polymerisation. 

Depending on the structure and amount of the monomers used, the polymerisates (I) of the 
invention may have different properties. The polymerisates (I) show a longer perelstency, due 
to their excellent compatibility with any polymeric substrate and their appropriate molecular 
weight that avoids any additive loss caused by thermal effects. 

Another embodiment of the invention relates to a composition comprising 

a) A composition of matter susceptible to degradation induced by Ught, heat or oxida- 
tion; and 

b) The polymerisate (I), wherein A, B, R,, R,', R,", R„ R„ y, Z, the numerals 1, 11 and III and 
the indices p, q, r, x, y and z are as defined above. 
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A particularly preferred embodiment of the invention relates to a composition comprising 

a) A composition of matter susceptible to degradation induced by light, heat or oxida- 
tion selected from the group consisting of LDPE (= low density polyethylene), LLDPE 
(= linear low density polyethylene), EVA (= ethylene vinyl acetate), PP (= polypropyl- 
ene) and PET (= polyethyleneterephthalate); and 

b) The polymerisate (I), wherein A, B, R,, R,', R,", R„ R^ Y, Z, the numerals I, l| and Hi and 
the indices p^ q, r, x, y and z are as defined above. 

The additives or auxiliaries listed above selected from the group consisting of antioxidants, 
UV-absorbers, light stabilisers, metal deactivators, phosphites, phosphlnes, phosphonites, 
hydro>o^lamines, nitrones, thiosynerglsts, peroxide scavengers, polyamlde stabilisers, basic 
co-stabilisers, nucleating agents, fillers, reinforcing agents, benzofuranones, indolinones and 
other additives are present as optional components in the composition. 

The polymers and compositions obtainable in accordance with the invention are particulariy 
suitable for producing structural polymers, wherein protection against UV-radiation is desir- 
able, such as protective foils for greenhouses, packaging foils, mouldings for cars, boats, lei- 
sure articles, pallets, pipes, sheets, etc. 

The present invention, therefore, also relates to a method for stabilising a composition of 
matter against degradation induced by light, heat or oxidation, which comprises incorpo- 
rating within the composition of matter the polymerisate (I), wherein A, B, R„ R,', R,", R^, r^, 
Y, Z, the numerals I, II and III and the indices p, q, r, x, y and z are as defined above. 

A particulariy preferred embodiment of the present Invention relates to a pigment composi- 
tion comprising 

a") 0.1-99.9% by weight dispersible organic or inorganic pigment particles; and 
b') 0.1-99.9% by weight of a polymerisate (I), wherein A, B, R„ R,', R,», R^, r^, y, Z, 
the numerals I, II and ill and the indices p, .q, r, x, y and z are as defined above. 

Suitable dispersible organic pigments are pigments or pearlescent flakes selected from the 
group consisting of azo, disazo, naphthoi, benzimidazolone, azo-condensation, metal com- 
plex, isolndoiinone, and isoindoline pigments, the chinophthalon pigment, dioxazine pig- 
ment and the polycyclic pigment group consisting of indigo, thioindigo, quinacridones, 
phthalocyanines, perylenes, perionones, anthraquinones, such as aminoanthraquinones or 
hydroxyanthraquinones, anthrapyrimidines, Indanthrones, flavanthrones, pyranthrones, 
anthantrones, Isoviolanthrones, diketopyn-olopyrrole, and carbazoles, e.g. carbazole violet, 
and the like. Further examples of organic pigments can be found in the monograph: IV, 
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Herbst, K. Hunger 'Industrielle Organ'ache Pigmente' 2* Edition, 1995, VCH Verlagsgesellschaft, 
ISBN: 3-527-28744-2. ' 

Suitable dispersible Inorganic pigments are selected from the group consisting of metallic 
flakes, such aluminium, aluminium oxide, calcium carbonate, silicon oxide and silicates, 
iron(lll)oxide, chromium(lll)oxlde, tltanium(IV)oxlde, zirconium(IV)oxide, zinc oxide, zinc sul- 
phide, zinc phosphate, mixed metal oxide phosphates, molybdenum sulphide, cadmium sul- 
phide, carbon black or graphite, vanadates, such as bismuth vanadate, chromates, such as 
lead(IV)chromate, and molybdates, such as Iead(IV)moIybdate, and mixtures, crystal fomis or 
modifications thereof, such as rutil, anatas, mica, talcum or kaolin. 

The composition may contain in addition to component a') - pigments- and component b*) 
- the polymerisate O- additional dispersing agents, conventional binder materials for prepa- 
ring coating compositions, e.g. paints, fillers, and other conventional additives, in particular 
conventk>nal additives selected from the group consisting of surfactants, light stabilisers, UV- 
absorbers, antl-foaming agents, dispersion stabilisers, dyes, plastlcisen, thixotropic agents, 
drying catalysts, anti-sklnning agents and levelling agents. The composWon may also 
contain conventional additives, such as antioxidants, flow control agents, rheology control 
agents such as fumed silica, micro gels, screeners, quenchers or absorbers. These additives 
can be added individually or In mixtures, with or without so-called sterlcally hindered amines 
(HALS). 

The composition may contain the above-mentioned pigment component a*) in an amount of 

a.1 to 99.9% by weight, preferably 0.1 to 50.0% by weight, and particularly preferably 1 .0 - 
to 30.0% by weight 

The present invention also relates to a pigment dispersion comprising 
a") Dispersed organic or inorganic pigment particles; and 

b") A dispersing agent consisting of at least one polymerisate (1), wherein A, B, R,, R,', R,", R^ 
R„ Y, 2, the numerals I, II and III and the indices p, q, r, x, y and z are as defined above; 
And a canier liquid comprising water, organic solvents and mixtures thereof. 

The temi dispersing agent is defined within the limits of a so-called solid/ liquid dispersion, 
as opposed to other types of dispersions, such as liquid/ liquid (e.g. emulsions) or solid/gas 
(e.g. fumes) dispersions. Solid/liquid dispersions that apply here consist of a two-phase sys- 
tem containing Insoluble solid particles or solid particles of low solubility within a liquid. The 
dispersing agent, in the present case the polymerisate (0, as defined above, enables solid 
particles, in the instant case pigment particles, to be distributed homogeneously within a 
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liquid phase, e.g. water or organic solvent, or mixtures of both, or a polymer melt Homo- 
geneous distribution means that the concentration of the solid particles within the liquid 
phase in any volume fraction of the liquid phase is identical or approximately Identical (even 
distribution of the solid particles). 

According to a further embodiment of the Invention the component b") of the pigment dis- 
persion defined above additional contains a dispersing agent that forms a salt with the po- 
lymerisate (I) by acid-base reaction, acid addition or quaternisation reaction. 

In particular, the additional dispersing agent contains an acidic group, such as the sulpho, 
carboxy or phosphono group, which forms a salt by reaction with a basic group, such as the 
free amino group or a primary, secondary or tertiary amino group, which is present in one of 
tile polymer blocks I, H, or III or tiie chain temilnal group A or B of the polymer compon- 
ent (I). In an alternative embodiment an acidic group, such as the sulpho, carboxy or phos- 
phono group, is present in one of the polymer blocks 1, II or III or tiie chain terminal group A 
or B of the polymer component (I). The additional dispersing agent then contains the free 
amino group or a primaiy, secondary or tertiary amino group. 

A suitable additional dispersing agent that contains an acidic group, such as the sulpho, car- 
boxy or phosphono group, an organic acid selected from the group consisting polycyclic 
sulphonic, mono- or polycyclic carboxylic or phosphonic adds, aliphatic sulphonic, carbox- 
yllc or phosphonic acids substituted with mono- or polycyclic groups, C,-C,alkyl halldes sub- 
stituted with mono- or polycyclic groups and C,.C^alkyl esters of mono- or polycyclic sul- 
phonic acids, e.g. p-toluene sulphonic add or any otiier sulphonic acid or carboxylic adds 
selected from the group listed below: 



Some sulphonic acids are listed below as non-limiting examples: 



H.OS-^ 

3-nitrobenzene sulphonic acid 


j=o,H 

H,os-/^3~-co^ 
4-sulphophthalic acid 


H3OS— ^~y-CI 
4-chlorobenzene sulphonic add 


NO. 

H,OS-^_y-OH 

4-hydroxy-3-nitroben2ene sulphonic acid 


4-acetylsulphonic acid | 


HO— /~V-OH 
2,5-dihydroxybenzene sulphonic acid 
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sulphanilic acid 


4-$uccinimidobenzenesulphonic acid 


benzene-1,3-disulphonic acid 


T-O-vO 

4-phthalimidobenzenesulphonic acid 


3-sulpho benzoic acid 


•o 

8-hydroxyquinoline sulphonic acid 


SOjH 

(-f-)camphor-1 0-sulphonic acid 


2-naphthylamine-l -sulphonic add and isomers 


naphthalene-2-suIphonic acid 


so^ 

naphthalene-trisulphonic acid, isomer mixture 
e.g. naphthalene 1,3,6-trisulphonic add 


SO,H 

.naphthalei^eTlrSulphonicacid 


„ 2-naphthylamine-6,8rdisulphonk acid and iso- . 
mers 


80,H 

napiithalene-1»5-disulphonic acid and isomers 


^SOJ-i 

Cr - 

pyridine-3-sulphonic add 


7-amino-l -naphthol-3-sulphonic acid 




Some carboxylic acids are listed below as non-limiting examples: 


phthalic acid 


trimellitic acid anhydride 
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OH 

>— OH 
O 

isophthalic add 


HO,C 

S-nitro-isophthalic acid 


4-nitrobenzoic add and isomers 


HgN— ^— co^ 


3,S-dtnitrobenzoic acid and isomers 


CO 

1 -naphthylacetic add 


^-cnioroDenzoic acio ano isomers 


cor 

3-hydroxynaphthoic add 


2,4-didilorobenzo!c add and isomers 


N-f 4-ca rboxvDh^n vh n htha lim Ma 


4-phenylbenzoic add 


1 -naphthoic acid 


phthaloyi qlydne 


MeO^ 
MeO 

3,4,S-trimethoxybenzoic acid 


^ — ' O 
3-(2,4-dIchlorophenoxy)butyi1c add 


2,4-dichiorophenoxyacetic add 


VOH 

o 

3-oxo-3-(2^4-didilorophenyl)butyric add 


theDphylline-7-aceOc add 


2-phthaIImidobenzoic add 


o 

2-phthalimidopropanoic add 
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3-(4,5-dichlorophthalovlimido)bena>ic add 




nicotinic acid 



3-pyridinepropionic acid 



2-phthaloyfimidosuccfnic acid 

.OH 




2-(3,4,5,6-tetrachlorophthaloylimido)benzoic 

add 



O 



nicotinic acid N-oxtde 



quinolinic add 



COaH 

pyridlne-2.S-dicarboxvlic add 



2-phthalimidobutyric acid 



■phthalimfdopropfonic add 




4-methyl-2-phthanmidovaleric acid 



2*phthanmidoisovaleric acid 




2-phthallmidoglutaric acid 




tryptophane 



CI 




CI 



2^4,fr-trichloroplienoxyacetic acid 



2>(2^4<|}chioroplienoxy)-propionic acid 



ci 



CI 




3-(2,4^diclilorobenzoyl)-butvric add 



ci 




OH 



2,4>dichlorophenylacryiic acid 
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3-(4,5-dichlorophthalimido)-benzoic acid 


a 

2-tetradiiorophthalimidobenzoic add 


CI 

3-tetrachlorophthalimidobenzoic add 


a 

tetrachlorophthaloyiqiydne 


H 

histidine 


0 

tyrosine 


2-(2-carboxyphenylthiomethyl)succlnlc add 


2-(2-benzothiazoiylthio)sucdnic add 


2-[2-(5-chlorobenzothiazolyithio)]sucdnic add 


2-(2-benzothiazolylthlo)suctinic add 


2-(2-benzimidazolylthio)sucdnic add 


2-(2-aminophenylthiomethyl)sucdnic add 


2-(2-benzimidazolylthio)vaieric add 
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(wood) s.a,„s metal. Inking pads, or Inkslbr Impact printing, (,*h impact^re«u,» ink rib- 

T' T T"""" te«ite decoction and 

»lK.s for low.»lvent, water containing or m.taaic co,«ng materiab or tar water^ontain^ 
formulafon., wa,er<on.aining paints. „, tar the prepa^tion of pigmented plasUcs, fibred ^ 
planer or mold carriers, or for pigmented radiation curable coatings, or for pigmen,«l g^ 
T/ ^"T' """P""^' '^^'^ '"^ '««n9 resins, or for non*,pact printing mL 

rr.^ 7™ kT'"!°" °' '^''"^ '"Sh. in the rang. f™m 
400 to 700 nm, whKh can be used for the p,oductfon of liquid oystal displays aCD) or 
charge combmed device. (CCD), tar the preparation of cosmetics. tone„. or poVmeric Ink 
parfdes tar the prep,««on of .»ne», such as d^ or liquid copy toners or elect, photol 

hZh rr " "'^ master 

batches for the preparation of cokiuced plastics. 

According to an alternative embodiment of the invention the pigment dispersions are usetal 
n coteur Alter sy^ems. which are usetal in e.ect,OK,ptlca, systems such as TV screens, llq^ 

There are several ways to manufedure these colour filters, which follow two mainstreams: 

• Direct patterning during applying; 

• Patterning after applying the pigment 
■ Direct patterning can be obtaTned by several printing techniques;-such as 1^^^^^^ - 

flexography, stamping, letterpress etc.) as well as non-lmpact (ink jet techniques). 
Other direct patterning techniques are based on lamination p«,cesses, electronic discharging 
processes l.ke electro-deposition and some special colour proofing methods, like the so ^ 
called Cnromalin® process (DuPont). 

The colour filters of the Invention contain the pigment compositions of the Inventton ludl- 
cousb. .n a concentration of from l.O-to 75.0% by weight, preferably from 5.0 to 50.0% by 
weight, with particular preference from 25.0 to 40.0% by weighs based on the overall 
weight of the pigmented layer. 

The invention therefore likewise provides a colour filter comprising a. transparent substrate 
and a layer comprising from 1 .0 to 75.0% by weight, preferably from 5.0 to 50.0% by 
weight, with particular preference from 25.0 to 40.0% by weight, based on the overall 
weight of the layer, of a pigment composition of the invention or the individual components 
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of said composition dispersed in a high molecular mass organic material. The substrate is 
preferably essentially colourless (T ^ 95% all over the visible range from 400 to 700 nm). 

The instant printing inks or photo resists for making colour filters contain the pigment com- 
positions of the invention judiciously in a concentration of from 0.01 to 40.0% by weight, 
preferably from 1 .0 to 25.0% by weight, with particular preference from 5.0 to 1 0.0% by 
weight, based on the overall weight of the printing ink or photo resist. 

The invention therefore likewise provides a pigment dispersion for producing colour filters 
comprising from 0.01 to 40.0% by weight, preferably from 1 .0 to 25.0% by weight, with 
particular preference from 5.0 to 10.0% by weight, based on the overall weight of the 
pigment dispersion. 

Another embodiment of the invention relates to the use of the pigment dispersion defined 
above for preparing ink compositions or colour filters by applying the methods described 
above. 

Another embodiment of the invention relates to the process for preparing the above-men- 
tioned pigment dispersion, which comprises preparing the polymerisate (I) by copolymeris- 
ing the polymer fragments I, il and III by the method of controlled or "living" polymerisation 
and optionally replacing or polymerising further one of the chain terminal groups A or B; and 
adding the polymerisate (I) to dispersible pigment particles and optionally binder materials, 
fillers or other conventional additives. 

According to a preferred embodiment the process comprises the additional step of isolating 
the pigment and the polymerisate (I) and optionally additional conventional additives in a 
solid product form essentially free from liquid carrier medium. 

According to the process mentioned above, the polymerisate (I) is added in pure form, op- 
tionally in combination with suitable additives, e.g. the acids mentioned above, as a solution 
or dispersion to dispersible pigment particles and optionally binder materials, fillers or other 
conventional additives. 

In an alternative embodiment of the process the polymerisate (I) can be further processed 
and used in most cases without any further purification step. This is an important advantage 
when industrial scale-up is intended. The pigments are dispersed in the presence of the po- 
lymerisate (I) dlspersant by using conventional techniques, such as high speed mixing, ball 
milting, sand grinding, attritor grinding or two or three roll milling. The resulting pigment 
dispersion may have a pigment to dlspersant binder weight ratio of about 0.1 :1 00 to 1 500: 
100. 
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The organic sofvents present in the dispersion are mentioned above, cf. process; and pref- 
erably are commonly used solvents In coatings techriology. For water, based coatings appli- 
cations, aside from water, preferably polar, water-misdble solvents, such as G,-C,alkohok, 
e.g. methanol, ethanol, or Isopropanol, glycol ethers like butyl glycol, or methoxypropylene 
glycol, polyols, e.g. glycerol, or ethylene, diethylene, triethytene, triethylene or propylene 
glycol are used. For solvent based coating systems, preferably less polar solvente like aliphatic 
hydrocarbons, esters like butyl acetate, or glycol ethers like methoxypropylene glycol or gly- 
col ether esters like metho)Qrpropylene glycol acetate are used. 

In another preferred embodiment of the process fine pigment dispersions are prepared by 
mixing the pigments with a solution of the polymerisate (0 or an aqueous emulsion of the 
polymerisate (I), concentrating the resulting mixture by distilling off the solvents and/or wa- 
ter, preferably to diyness, and optionally further subjecting the resulting concentrate to 
thermal and/or mechanical treatment to prepare a mixture comprising pigments and the 
polymerisate (I), which may then be subsequently dispersed in aqueous and/or organic sol- 
vents. According to this process, the solid composition of pigment and the polymerisate (I) is 
easy to disperse and does not require any time and energy intensive grinding to be incorpo- 
rated into e.g. a paint formulation. 

The above-mentioned methods for preparing the composition, such as high speed mixing, 
ball milling, sand grinding, attritor grinding or two or three roll milling may in the alternative 
be employed when preparing the dispersion. 

The present invention also relates to the use of the pigment jdispersipn described above. for 
preparing coaling compositions, prints, images, inks, lacquers, pigmented plastics, adhe- 
s^ves, casting resins, filled composites, glass fibre reinforced composites,, laminates, cement 
based construction materials like plaster and tile adhesives. 

Likewise of particular interest is a specific embodiment of the above-mentioned process for 
preparing the dispersion, wherein coating compositions, for example paints, are prepared. 
The invention therefore also relates to compositions, wherein film-forming binders for coat- 
ings are added to the composition comprising components a) and b) described above. 
The novel coating composition preferably comprises 0.01 - 1 00.0 parts by weight of the 
combined components a) and b) in the composition, in particular 0.05 - 50.0 parts, espe- 
cially 0.1 - 20.0 parts, per 100 parts by weight of solid binder. 

Suitable binders are the ones customarily used, for example the ones described in Ullmann's 
Encyclopedia of Industrial Chemistry, 5th Edition, Vol. A18, pp. 368-426, VCH, Weinheim 1991, 
Germany. In general, the film-fomfiing binder is based on a thenDoplastic or themiosetting 
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resln, predominantly on a thermosetting resin. Examples thereof are alkyd, acrylic, polyester, 
phenolic, melamine, epoxy and polyurethane resins and mixtures thereof. Also resins curable 
by radiation or air-diying resins can be used. 

Binders that may be used are any cold- or hot-curable binders. The addition of a curing cata- 
lyst may be advantageous. Suitable catalysts that accelerate the curing of binders are de- 
scribed, for example, in UUmann's, Vol. A18, he. at, p. 469. 

Preference is given to coating compositions comprising a functional acrylate resin and a cross 
linking agent. Examples of coating compositions containing specific binders are: 

• Paints based on cold- or hot-cross linkable alkyd, acrylate, polyester, epoxy or mela- 
mine resins or mixtures of such resins, if desired with addition of a curing catalyst; 

• Two-component polyurethane paints based on hydro^qrl-containing aciyfate, polyes- 
ter or polyether resins and aliphatic or aromatic isoqranates, isocyanurates or polyiso- 
(^nates; 

• One-component polyurethane paints based on blocked Isocyanates, isocyanurates or 
polyisocyanates which are de-blocked during baking, if desired with addition of a 
melamine resin; 

• One-component polyurethane paints based on a trisalkoxycarbonyl triazine cross 
linker and a hydroxyl group containing resin, such as aaylate, polyester or polyether 
resins; 

• One-component polyurethane paints based on aliphatic or aromatic urethane acry- 
lates or polyurethane aciylates having free amino groups within the urethane struc- 
ture and melamine resins or polyether resins, if necessaiy with curing catalyst; 

• Two-component paints based on (poly)ketimines and aliphatic or aromatic isocy- 
anates, Isocyanurates or polyisocyanates; 

• Two<omponent paints based on (poIy)ketimines and an unsaturated acrylate resin or 
a polyacetoacetate resin or a methacrylamldoglycolate methyl ester; 

• Two-component paints based on carboxyl- or amino-containing polyaciylates and 
polyepoxides; 

• Two-component paints based on acrylate resins containing anhydride groups and on 
a polyhydroxy or polyamino component; 

• Two-component paints based on acrylate<ontainlng anhydrides and polyepoxides; 
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• Two<omponent paints based on (poly) oxazollnes and acrylateresms containing 
anhydride groups, or unsaturated aciylate resins, or aliphatic or aromatic isocyanates, 
. isoqranurates or polyiso^nates; 

. Two-component paints based on unsaturated polyaciylates and polymalonates; 

. Thennoplastic polyac^^late paints based on thennoplastic acrylate resins or externally 
cross linking acrylate resins in combination with etherified melamine resins; and 
Paint systems based on siloxane-modified or fluorine-modified aciylate resins. 
In addition to the components mentioned above, the coating composition according to the 
invention comprises an additional light stabiliser of the sterically hindered amine type the 2- 
(2-hydroxyphenyl).l,3,5-tria2lne and/or the 2.hydroxyphenyl-2H-ben20triazole types' Fur- 
ther examples for light stabilisers of the 2-(2-hydroxyphenyl)-1,3,5.tria2ine type advanta- 
geously to be added can be found e.g. in the published patent literatuie, e.g. US-A- 
4,619,956, EP.A.434 608, US-A-S, 1 98,498, US-A-S,322,868, U5-A-S,369, 140, US^A. 
5,298,067, WO-94n8278, B>.A-704 437, CB-A-2 297 091, WO-96/28431. 
Apart from the components mentioned above, the coating composition can also comprise 
further components, examples being solvents, pigments, dyes, plastidseis, stabilises, thixo- 
tropie agents, drying catalysts and/or levelling agents. Examples of possible components are 
those described in Ullmann's, Vol. A18, pp. 429-471. 

Possible drying catalysts or curing catalysts are, for example, organometallic compounds 
. amin_es, arnino-containinsxesins^ 

are metal carboxylates, especially tfiose of the metals Pb, Mn, Co, Zn, Zr or Cu, or metal 
..chelates, especially those of the metals Al, Ti or.Zr, or organometallic compounds,. such as 

organotin compounds. 

Examples of metal carboxylates are stearates of Pb, Mn or Zn, octanoates of Co, Zn or Cu 
naphthenoates of Mn and Co or the conrespondlng llnoleates, resinates or tallates. 
Examples of metal chelates are aluminium, titanium or zirconium chelates of acetylacetone 
ethyl acetylacetate, salicylafdehyde, salicylaldoxfme, o-hydroxyacetophenone or ethyl tri- ' 
fluoroacetyiacetate, and the alkoxldes of these metals. 

Examples of organotin compounds are dibutyltin oxide, dibutyltin dilaurate or dibutyltin 
dioctanoate. 

Examples of amines are, in particular, tertiary amines, for example tri-n-butylamine, trieth- 
anolamine, N-methyWIetiianolamine, N-dimethylethanolamine, N-ethylmorpholine, N-me- 
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thylmorpholine or diazabfcyclooctane (triethylenediamine) and salts thereof. Further exam- 
ples are quaternary ammonium salts, for example trimethylbenzyl ammonium chloride. 

Amino-containing resins function simultaneously as binder and curing catalyst Examples 
thereof are amino-containing acrylate copolymers. 

The curing catalyst used can also be a phosphine, for example triphenylphosphlne. 

The novel coating compositions include radiation-curable coating compositions. In this case, 
the binder essentially comprises monomeric or oligomeric compounds containing ethyleni- 
cally unsaturated bonds, which after application are cured by actinic radiation, l.e. converted 
Into a crossiinked, high molecular weight fonn. Where the system Is UV-curing, it generally 
contains a photoinitiator as well. Corresponding systems are described in the above-men- 
tioned publication Ullmann% Vol. A18, pp. 451-453. In radiation-curable coating composi- 
tions, the novel stabilisers can also be employed without the addition of stericaliy hindered 
amines. 

The coating compositions according to the invention can be applied to any desired sub- 
strates, for example to metal, wood, plastic or ceramic materials. They are preferably used as 
base coats in the finishing of automobiles. If the topcoat comprises two layers, of which the 
lower layer is pigmented and the upper layer is not pigmented, the novel compositions can 
be used preferably for the lower layer. 

The^ovel coating compositions can be applied to the substrates by the customary methods, 
for example by brushing, spraying, pouring, dipping or electrophoresis; see also Ullmann% 
Vol. Al 8, pp. 491-500. 

Depending on the binder system, the coatings can be cured at room temperature or by 
heating. The coatings are preferably cured at 50 - 1 50«C, and in the case of powder coatings 
or coil coatings even at higher temperatures. 

The coating compositions can comprise an organic solvent or solvent mixture in which the 
binder is soluble. The coating composition can othenvise be an aqueous solution or disper- 
sion. The vehicle can also be a mIxtHjre of organic solvent and water. The coating composi- 
tion may be high-solids paint or can be solvent-free (e.g. a powder coating materiaO. Pow- 
der coatings are, for example, those described in Ullmann% MB, pp. 438-444. The powder 
coating material may also have the fomn of a powder-slurry (dispersion of the powder pref- 
erably in water). 

The above-mentioned coating compositions or disperse systems may additionally contain 
further additives, such as calcium carbonate, clays, bentonites, silicates, glass fibres, glass 



beads, tafc, kaoKn, mica, barium sulphate, metal oxides and hydroxides, carbon black 

graphite, wood powders, powders and fibres of other natural products, synthetic fibrJs, plas- 

t.c.sea lubricants, emulsifiers, pigments, rheology additives, catalysts, flow auxiliaries, optical 

bnghteners, flame retardants, or antistatic or blowing agents. 

The following examples Illustrate the invention: 

'H-NMR spectra: 400 MHz in CDCI,; DOWANOL Dowanol® 

Abbreviation^ 

'H-NMR spectra: 400 MHz in CDCI,; 

DOWANOL Dowanol®-PM = 1.Methoxy-2-propanol 

Amberilst: Amberiist®! 5 cationic Ion ex-change resin (CAS: 9037-24-5) 

Abbrevlatinp^ 

GPC: Gel Permeatton Chromatography; Columns: Polymer Laboratories: PL-Gel 5 u 
(300X75mm), THF (solvent), Polystyrene-Standard, Refractive Index-Detector 
Mnp Number Average Molecular Weight: Mn= (n. . m^ / n.; Definition see also J.M.C. Cow/e 
^Chemie und Physik der Potymeren^pg 7-9 (Veriag Chemie Wdnheim - New York 1976- ISBN 3- 
527-25666-0) ' ^ 

D= P„: Polydispersity index = Mw/Mn; Mw= (n. . m,V(n. . m^ Definition see also J.M.C. Cowfe 
^Chemie und Physik der Pofymeren" loc. cIt. 

. p, = degree of polymerisation:.D,=P =.MyM„_=number of mj^nomer units incorporated 
.nto polymer chain. Definition see also J.M.C. Cowie „Chemie und Physik der Polymeren" 
loc. cit. ' 

PMDETA: Pentamethyldiethylenetriamine 
RT: room temperature 
BMA: methacrylic acid n-bufyi ester 
BA: n-butyl aciylate 

DMAEA: 2-dimethylaminoethylaciylate 

tr\p: melting point 

U.S.: U.S. Patent Specification 
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Example 1 
1.1 




10.08 g (14.3 mmoO 32 and 7-06 g (14.3 mmoi) 1 are dissolved In 50 ml dioxane. 0.5 g 
N(BuXBr Is added to this solution, and the reaction mixture is heated up to a reaction tem- 
perature of 1 0O'C until the epoxy value of the reaction mixture approaches zero. Toluene is 
added and the organic phase is washed with water (content of 1% EDTA). The organic 
phase is dried over MgSO^ and the solvent is distilled off. The functionalised pigment dis- 
persant M "s obtained as a slightly yellow resin. 

GPC: Mn: 10 800 g/mol D: 1 .36; 'H-NMR: Dp(BA): 41, Dp (BBT): 12.7; 
^.^(CHCIj): 31 7 nm, e: 56 000 1 mor' cm'\ 

1 .2 Preparation of starting materials 

1.2.1 




5.93 g (0.06 mol) CuCI are suspended in 600,0 g (0.1 mol) 28 dissolved in 400 ml dioxane. 
A solution of 1 70.6 g (1 .2 mol) glycidyl methacrylic acid ester (GMA) is slowly added. The 
temperature Is maintained at 20-25X by cooling with of an ice bath. After adding 1 0.4 g 
(0.06 mol) PMDETA the green coloured suspension turns immediately in a slightly exother- 
mic reaction to a darlc green solution. By avoiding an exothermic reaction the reaction mix- 
ture is slowly heated up to a reaction temperature of 80-90**C. After 40 min. reaction time 
the highly viscous mixture is cooled to RT and additional 1 .0 kg dioxane is added. 200.0 g 
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AI,0, is added to the green coloured solution, and the product mixture is stirred for 1 h at 
RT. The blue coloured Aip, is filtered off, and the product solution becomes colourless. The 
procedure is repeated to eliminate all Cu-ll-traces left In the reaction mixture. After distilling 
off the dioxane and the unreacted CMA, the AB-diblock-copolymer 3fl is obtained. . 

GPC: Mn: 9000 g/mol, D: 1 .23; 'H-NMR: .Op(BA): 41 , Dp (CMA): 1 2.7. 

1.2.2 




8.9 g (0.09 moO CuCI are suspended in 700.0 g (4.9 mol) BMA. After adding 15.6 g 
(0.09 mol) PMDETA the green coloured suspension turns immediately into a dark green solu-. 
tion. A solution of 28.6 g (0.15 mol) toluene sulphontc acid chloride, dissolved in 100.0 g 
BMA, is slowly added, while the temperature is maintained at 20-25*C by cooling with an ice 
bath. By avoiding an exothermic reaction the reaction mixture is slowly heated to a^eaction 
temperature of 70-80*>C. After 50 min. reaction time the highly viscous mixture is cooled to 
RT and additional 1 kg dioxane Is added. 200.0 g AI^O, is added to the green coloured 
solution, and the product mixture is stirred for 1 h at RT. The blue coloured AI2O, is filtered 
off, and the product solution becomes colourless. The procedure Is repeated to eliminate all 

-Cu-ll-traces left- in the reactlon mixture. After distilling off the dioxane -and the unreacted 

BMA monomer, the A-bk>ck poly butyl methacrylate 2S Is obtained. 

GPC: Mn: 5700 g/mol, b: 1 .23; 'H-NMR: Dp: 41. 

1 .2.3 The starting material 1 is prepared according to the method as described in U.S. 
6,255^483. 
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Example 2 
2.1 




y=41 

2 = 9 

x=0,9 



7.08 g (1 1.25 mmol) S are dissolved In 26 ml DOWANOL and heated up to reflux tempera- 
ture until a clear solution of the sulphonic add is obtained. 10.0 g (1 .39 mmol) 32, dissolved 
in 14 ml DOWANOL Is added slowly to the sulphonic acid solution. The reaction mixture is 
maintained at a reaction temperature of 100°C until all of 5 have reacted with polymer 32. 
After 3 h reaction time the clear solution is filtered and by cooling down the solution con- 
taining product 36 is transformed to a stable, pale yellow coloured dispersion. 

GPC: Mn: 5900 g/mol, D: 1.38; 'H-NMR: Dp(BA): 41, Dp (DMAEA-LS): 8.1; X^CCHCy: 
31 6 nm, e: 48 300 1 mof'cm \ 

2.2 Preparation of starting materials 

BA N DMAEA ^ 



Za9 



2.2.2 

150.0 g (1.17 mol) BA and 70.6 g 2,6-diethyl-2,6-dimethyM-oxo-1-(1-phenethoxy)- 
piperidine and 150 g DOWANOL are stirred for 60 min at a reaction temperature of 145**C. 
1 .35 kg (10.53 mol) BA are added slowly to the reaction mixture for a time period of 25 h. 
The temperature of the reaction mixture is then maintained for a time period of 5 h. The ex- 
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cess of BA is distilled off and 687.0 g poly-n-butylaciylate 31 is obtained as a slightly yellow 
coloured viscous liquid. 

CPC: Mn: 5600 g/mol D: 1 .1 9; 'H»NIS/1R: Dp n(BA): 41 . 
2.2.3 

678.0 9 (0.12 moO Poly-n-butylacrylate and 678.0 g (4.76 mol) DMAEA are heated together 
for a time period of 2 h at a reaction temperature of 1 45»C. The reaction mixture is cooled to 
RT and the excess of unreacted dlmethyiaminoethylaciylate is removed by distillation at a 
reaction temperature of 60-95»C. After cooling 838.0 g pigment dispersant 32 is obtained as 
a >dscous slightly orange coloured oil. 

GPC: Mn: 5800 g/mo\, D: 1 .38; 'H-NMR: Dp n(BA): 41 , Dp m(DMAEA): 9. 
2.2.4 




A mixture of 40.0 g (0.081 moD 1 and 1 2.3 g (0.09 mol) K^CO, are suspended in 300 ml 
DMF and heated up to a reaction temperature of 100-C.-12:14 g (0.09Tnol) butanfe'sultone - 
dissolved in 50 ml OMF are added slowly over a time period of 1 h to tfie red solution. After 
stining for 2 h the orange coloured suspension is cooled to a temperature of 50"Q and «ie 
precipitated potassium salt is filtered from the motiier liquor. The solid product is reciystal- 
lised from ethanol/water (1 0:1 ). The potassium salt is converted into the free acid S by fil- 
tering the potassium salt dissolved in 500 ml THF/Hp (1;1) tiirough an Amberiist®15 ion 
ex-change resin; mp: 1 65-1 70'*C. 
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Example 3 
3.1 




6.3 g 0 .23 mmol) ^ and 6.89 g 2 (1 2.3 mmoO are dissolved in 1 5 ml dioxane. 1 21 .0 mg 
(1 .23 mmoO CuCi is added to the clear solution, and the reaction mixture is stirred at RT. 
233.0 mg'PMDETA is added to the green suspension, which turns to a dark green solution, 
which b slowly heated up to a reaction temperature of 90''C. After 4 h reaction time the vis- 
cous mixture is cooled to RT and diluted with 100 ml dioxane. 15.0 g AljOjIs added to the 
green coloured solution, and the product mixture is stirred for 1 h at RT. The blue coloured 
AljO, Is filtered off, and the product solution becomes colourless. The procedure is repeated 
to eliminate all Cu-ll-traces left in the reaction -mixture. After distilling off the dioxane the 
functionalised AB-di-block-copolymer 32[ is obtained as a slightly yellow coloured solid resin. 

CPC: Mn: 1 1000 g/mol, D: 1.35; 'H-NMR: Dp (BA): 35, Dp (BBT): 8.2; X.^ : 318 nm, k 
58300 1 mol'cm'. 

3.2 Preparation of starting material 

3.2.1 




1 1 .14 9 (0.1 1 mol) CuCI are suspended in 1 .0 kg (7.03 mol) BMA. After adding 1 9.5 g 
(0.1 1 mol) PMDETA the green coloured suspension turns immediately to a dark green solu- 



tion. A solution of 35.75 g (0.1 9 moO toluene sulphpnic acid chloride dissolved in 100.0 g 
dioxane is slowly added, while the temperature is maintained at 20-25»C by cooling with an 
ice bath. By avoiding an exothermic reaction the reaction mixture is slowly heated up to a 
reaction temperature of 70-80«C. After 45.min. reaction time the highly viscous mixture is 
cooled to RT, and additional 500.0 g dioxane is added. 1 50.0 g Al,0, is added to the green 
coloured solution, which Is stirred for 1 h at RT. The blue coloured Al,0, suspension is filtered 
off, and the product solution becomes colouriess. The procedure is repeated to eliminate all 
Cu-ll.traces left In the reaction mixture. After distilling off the dioxane and the unreacted 
BMA monomer, the A-block polybutyl acrylate 29 is obtained. 

GPC: Mn: 6870 g/mol, D: 1.21; 'H-NMR: Dp: 35. 

3.2.2 




30.0 g (0.061 mol) 1 are dissolved in 450 ml THF and 6.74 g (0:067 mol) triethylamine are 
added. The reaction mixture is cooled to a reaction temperature of 15*C. 7.0 g (0.069 mol) 
methaciyllc acid chloride is added drop wise during 70 min. The reaction mixture is main- 
tained for additional 1.5 h aitafeacfloft femperature of 10-T5«C and filfered off from the un 
dissolved ammonium salt. The solvent is stripped off from the remaining clear solution, the 
residue is reoystalllsed from toluene, and the methaciyllc ester a is obtained. 

mp: 205"C; (DMF): 325 nm, e; 64 000 1 mol 'cm '. 
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Example 4 



4.1 




1 .99 g (0.38 mmol) 29 and 4.7 g 4 (7.76 mmol) are dissolved in 1 5 ml dioxane. 38.0 mg 
(0.38 mmol) CuCI is added to the clear solution, and the reaction mixture is stirred at RT. 
67.0 mg PMDETA is added to the clear solution, which turns into a dark green solution, and 
which is slowly heated up to a reaction temperature of 90*'C. After 3 h reaction time the vis- 
cous mixture is cooled to RT and diluted with 100 ml dioxane* To the green coloured solu- 
tion 10.0 g AljOjis added, and the product mixture is stirred for 1 h at RT. The blue coloured 
AI2O3 is filtered off, and the product solution becomes colourless. The procedure is repeated 
to eliminate all Cu-ll*traces left in the reaction mixture. After distilling off the dioxane, the 
functionalised AB-diblock-copolymer 38 is obtained as a slightly yellow coloured solid resin. 

GPC: Mn: 12 200 g/mol, D: 1.68; 'H-NMR: Dp(BA): 35, Dp (4): 18; X^(CHCg: 315 nm, e: 
60 000 1 mol'^cm ^ 

4.2 Preparation of starting material 
4.2.1 
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6.5 g (0.012 moOl are dissolved in 100 ml THF, and 3.0 g (0.038 mol) pyridine are added. 
The reaction mixture is cooled to a reaction temperature of O'Q and 3.9 g (0.037 moO 
methaciyllc acid chloride are added during 2 h. The reaction mixture Is maintained at this 
temperature for additional 1 7 h and then filtered off from undissolved ammonium salt. The 
solvent is stripped off from the remaining clear solution, and the oily residue is filtered 
through a silica gel column with toluene as the eluant. The filtrate is reciystallised from ethyl 
acetate, and the methacrylic ester ^ is obtained. 

mp: 186»C; X.^(CHCg: 340 nm, e: 66 000 1 morW. 
4.2.2 

The starting material 1 is prepared according to the method as descnlied in U.S. 5,869,588. 
Example 5 

5.1 




1 0.0 g (1 .95 mmol) 22 and 5.1 g (1 5.6 mmol) 22 are dissolved in 1 0 ml dioxane. 1 98.0 mg 
_ ^?JP.^!??') added to this mixture, and ttie suspension is stirred at RT. 0.422 g 

(2.5 mmol) PMDETA Is added to the slightly green coloured suspensionTf he s'i]7pension 
turns to a dark green solution, which Is slowly heated.to a reaction temperature of 85»C and 
maintained at this temperature over night (1 5 h). The dark green coloured viscous solution Is 
cooled to RT and diluted with 100 ml dioxane. To the green coloured solution 10.0 g Alp, is 
added, and the product mixture Is stirred for 1 h at RT. The blue coloured Alp, Is filtered off, 
and the product solution obtains a slightly yellow colouring. The procedure is repeated to 
eliminate all Cu-ll-traces left in the reaction mixture. After distilling off the dioxane the func- 
tionalised AB-diblock<opotymer ^ Is obtained as a yellow coloured resin. 

CPC: Mn: 8000 g/mol, D: 1 .35; 'H-NMR: Dp (BA): 35, Dp QO): 6; ^^(CHa,): 327 nm, e: 
81201morW. . 
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5.2 Preparation of starting material 



5.2.1 




CI 




\ 



2§ 



OH 



10.0 g (0.04 moO 2g are dissolved In 70 ml THF at RT, and 5.2 g (0.05 mol)niethacrylic add 
chloride is added over a time period of 50 min. The reaction mixture is maintained for 24 h 
at a reaction temperature of 40*Q and additional 4.0 g (0.038 mol) methacrylic acid chlo- 
ride is added. The reaction is stopped after additional 24 h. The reaction mixture is poured 
into 200 ml QWfX^ and washed with 50 ml water. The crude product is dissolved in ethanol 
and filtrated over an Aip^-column (alkaline properties) in order to remove traces of 
methacrylic acid formed. The product 2Z is obtained as slightly orange coloured viscous oil. 

5.2.2 

The starting material 26 is prepared according to the method as described in US. 3,086,988. 
Example 6 



10.0 g (1 .95 mmol) 29 and 3.15 9 (9.75 mmol) TINUViN R-796 are dissolved In 10 ml diox- 
ane. 1 98.0 mg (2 mmol) CuCI is added to this mixture, and the suspension is stirred at RT. 
0.422 g (2.5 mmol) PMDETA is added to the slightly green coloured suspension. The sus- 
pension turns to a dark green solution, which is slowly heated up to a reaction temperature 
of 85°C and maintained at this temperature for 2.5 h. The dark green coloured viscous solu- 
tion is then cooled to RT and diluted with 1 GO ml dioxane. To the green coloured solution 
10.0 g AljOjis added, and the product mixture is stirred for 1 h at RT, The blue coloured 
is filtered off, and the product solution obtains a slightly orange colouring. The proce- 




TINUVIN R-796 
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dure is repeated to eliminate all Cu-ll-traces left in the reaction mixture. After distilling off the 
dioxane the functlonalised AB-dibldck-copolymer ^ is obtained as an orange coloured resin. 

GPC: Mn: 8740 g/mo\, D: 1.57; 'H-NMR: Dp(BA): 35, Dp 012): 5; A.^(CHCi,): 339 nm, e: 
14 700lmol'cm\ 
Example 7 

7.1 




4.3 g (1 0 mmol) g and 9.0 g (1 .25 mmoO 32 are added to 31 ml DOWANOL and heated up 
to a reaction temperature of SO^'C, until a clear solution is obtained. The reaction mixture is 
maintained at a reaction temperature of 80°C until all of S have reacted with the polymer 
32. After 3 h Reaction time, the clear solution is filtered and the functlonalised dispersant 32 
is obtained. 

GPC: Mn: 51 00 g/mol, D: 1 .49; 'H-NMR: Dp (BA): 41 , Dp (DMAEA-LS): 8.1 . 

7;2'Preparation of ^rting material - -- — 

7.2.1 




20.0 g (0.081 mol) S. and 1 3.65 g (0.074 mol) 2-sulphobenzoic acid anhydride are dissolved 
in 1 00 ml dioxane and heated up to a reaction temperature of 70''C. After reacting 3 h at a 
reaction temperature of 70''C the resulting suspension is heated up to a reaction temperature 
of lOOX and additional 7.0 g (0.038 mol) 2-sulphobenzoic acid anhydride is added. After a 
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total reaction time of 7 h the brown coloured suspension is cooled to RT, and the solid prod- 
uct IS filtered from the mother liquor. The solid is partitioned between 200 ml ethyl acetate 
and 400 ml water, and the resulting suspension is agitated and heated up to a reaction tem- 
perature of 80X. After 30 min. the remaining solid impurities are filtered off from the two- 
phase mixture, and the water phase Is extracted twice with ethyl acetate. The water phase 
(pH: 1-2), which contains the product, is concentrated and the product crystallises by cool- 
ing down. Product 8 is obtained as colourless crystals (decomp: 284''C). 

7.2.2 

The starting material is prepared according to the method as described in U.S. 6,392,041. 
Example 8 

8.1 




8.0 g (1 .56 mmol) 29 and 4.96 g (15.8 mmol) 7 are dissolved in 5 ml dioxane. 150,0 mg 
(1 .55 mmol) CuCI is added to the clear solution, and the reaction mixture is stirred at RT. 
270.0 mg PMDETA is added to the green suspension, which turns to a dark green solution, 
and which is slowly heated up to a reaction temperature of SO'^C. After 2.5 h reaction time 
the dark green coloured viscous mixture is cooled to RT and diluted with 1 00 ml dioxane. 
12.0 g Alp, is added to the green coloured solution, and the product mixture is stirred for 
1 h at RT. The blue coloured AI^O, Is filtered off and the product solution becomes colouriess. 
The procedure is repeated to eliminate ail Cu-ll-traces left In the reaction mixture. After dis- 
tilling off the dioxane and the residual unreacted monoacrylate 7 the functionalised AB- 
diblock-copolymer 40 Is obtained as a colouriess solid resin. 

GPC: Mn: 1 1500 g/mol, D: 1.4, 'H-NMR: Dp (BA): 35, Dp (BBT); 7.2. 



8.2 Preparation of starting material 



•^OH 




Ti(l-prop.)4 



■^OH 




6 



z 



20.0 g (0.081 mol) and 43.3 g (0.43 mol) methacryllc acid methyl ester are suspended in 
100 ml heptane. To this suspension 0.98 g esterification catalyst tetraisopropyl-ortho-tltanate 
is added. The colourless suspension is heated up to reflux temperature and methanol is dis- 
tilled off. After a reaction time of 5 h no more methanol is distilling off, and the reaction mix- 
ture is cooled to RT. 150 ml ethyl acetate is added, and the yellow solution is treated with 
two portions of 1 5 ml 20% HCI and finally with 20 ml brine solution. After diying with mag- 
nesium sulphate the solvent is distilled off, and the resulting slightly yellow oil is eluted over 
a silica gel column with the solvent mixture hexane/ethyl acetate (ratio 4: 1 ). Product 2 is 
obtained as slightly yellow oil. 
Example 9 



10.08 g (14.3 mmol) 3fiare dissolved in 50 ml dioxane and 0.25 g tetrabutylammonlum 
bromide. 3.54 g (14.3 mmol) 18 are added. The reaction mixture is heated up to a reaction 
temperature of 1 0O'C. The epoxy value of the reaction mixture is monitored until it ap- 
proaches zero. After finishing the reaction the polymeric product Is added to toluene. After 
washing the organic phase with water, drying over MgSO,, the solvent Is distilled off. The 
functlonalised pigment dispersant41 is obtained as a red amorphous resin. 



9.1 
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GPC: Mn: 10900 g/mol; 'H-NMR: Dp (BA): 41, Dp OS): 12.7. 

9.2 Preparation of starting material 

9.2.1 




3Z jB 



At RT 50.0 g (0.1 9 mol) J7 are dissolved in a mixture of 700 ml methanoi/water (1 :1 ). The 
reaction mixture is heated up to a reaction temperature of 60^0. After 16 h methanol is dis- 
tilled off from the reaction mixture and the remaining water phase is washed with ethyl ace- 
tate to eliminate impurities. The water phase is acidified with HCI solution (1% b.w.) until a 
pH of 4 is reached. The aqueous phase is extracted again with ethyl acetate, and the product 
is transferred into the organic phase. After washing the organic phase with water, the solvent 
Is dried over magnesium sulphate and distilled off. Product JS is obtained as deeply red 
coloured oil. 

9.2.2 

The starting material IZ is prepared according to the method as described in U.S. 6,057,321. 
Example 10 



10.1 




1 0.0 g (1 .95 mmol) 29 and 4.86 g (1 4.6 mmol) JO are dissolved in 8 ml dioxane. 0.43 g 
(2.5 mmol) PMDETA and then 198.0 mg (2 mmoO CuCI are added to the clear solution. The 
green suspension is stirred at RT and turns to a daric green solution, which is slowly heated 
up to a reaction temperature of 75*'C. After 2 h reaction time the dark green coloured, vis- 
cous mixture is cooled to RT and diluted with 100 ml dioxane.10.0 g Aipjs added to the 
green coloured solution, and the product mixture is stirred for 1 h at RT. The blue coloured 
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Al,0, is filtered off, and the product solution becomes colourless. The procedure is repeated 
to eliminate all Cu-ll-traces left in the reaction mixture. After distilling off the dioxane the 
functionalised AB-diblock-copoiymer is obtained as a slightly yellow resin. 

GPC: Mn: 9300 g/mol, D: 1 .26; 'H-NMR: Op (BA): 35, Dp QO): 5.S. 

1 0.2 Preparation of starting material 

10.2.1 




13.22 g (0.05 mol) 3-(3,5-di-tert-bufyl-4-hydroxy-phenyl)-propanoi 9 is dissolved In 100 ml 
THF and cooled to a reaction temperature of O'C. 6.07 g (0.06 mol) triethylamine is added 
to tills solution. 6.27 g (0.06 mol) methaciylic acid chloride is added drop wise to the reac- 
tion mixture over a time period of 30 min. The reaction mixture is maintained at a tempera- 
ture of O^C over night warmed to RT and filtered from undissolved ammonium salt The THF 
is stripped off from the remaining clear solution. The oily residue is dissolved in 100 ml. 
CHjCljand washed with water and brine solution. Product Ifi is obtained as a slightly orange 
coloured resin, mp: 56°C. 

l0'.2'.2 " •- ■— - 

The starting material 2 is prepared according to the method as described in the published 
British Patent Application 7, 355, 109. 
Example 1 1 



11.1 
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8.31 g (18.5 mmol) H are dissolved In 31 ml DOWANOL, and the clear brown solution is 
heated up to a reaction temperature of 90**C. 10.0 g (6.92 mmol) polymeric dispersant 34 is 
dissolved in 15.5 ml DOWANOL and added over a time period of 75 min to the reaction 
mixture, which Is maintained at a reaction temperature of 90*C until all of U has reacted 
with polymer 34- After 3 h reaction time the functionalised pigment dispersant 43 is ob- 
tained as a red coloured clear solution. 



GPC: Mn: 7300 g/mol, D: 1.41; 'H-NMR: Dp (BA): 52, Dp (DMAEA-LS): 20. 
1 1 .2 Preparation of starting material 




11.2.1 

75.71 g (0.21 mol) 4-tert-butyl-2,6-diethyl-2,6-dimethyl-3-oxo-1-(l-phenethoxy)-pyra2ine, 
1 A mol BAand 5.1 g (0.02 mmol) 4-ter-butyl-2,6-diethyl-2,6-dimethyl<-3-oxo-1-pyrazine are 
mixed at RT. The mixture is degassed three times and then slowly heated up to a reaction 
temperature of 142'*C. The reaction Is stopped after a time period of 5.5 h at this tempera- 
ture. The excess amount of BA Is distilled off and 33 is obtained as a slightly yellow coloured 
liquid. 

GPC: (PS-Standard): Mn: 6900 g/mol, Pd: 1.25. 
n.2.2 

560.0 g (0.08 mol) 33 and 560.0 g (3.91 mol) DMAEA are heated together for a time period 
of 2 h and 15- min. at a reaction temperature of 145**C. The. reaction mixture is cooled to RT, 
arid the excess amount of unreacted DMAEA is removed by distillation at a reaction tempera- 
ture of 60-95''C. After cooling down M is obtained as a viscous, slightly brown coloured oil. 

GPC: Mn: 9740 g/mol, D: 1.75; 'H-NMR:Dp n(BA): 52, Dp m(DMAEA): 25. 
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11.23 




10.57 g (0.04 moQ 3-(3,5-dl-tert-buty|-4-hydroxyphenyl)-propanol 9 and 7.07 g (0.04 moO 
2-sulphoben20ic acid anhydride are dissolved in 70 ml dioxane and heated up to reflux tem- 
perature. After a total reaction time of 9.5 h the reaction mixture is cooled to RT, and the 
solvent Is stripped off. The brown oil obtained ciystallises at RT. The crude brown product Is 
refluxed In 200 ml hexane and the beige coloured solid obtained Is filtered off from the 
mother llquoi:. Product U is obtained, which has a melting point of 90-93»C 
Example 12 



12.1 




2.825 9 (14.3 mmol) 16 is dissolved in 50 ml dioxane and heated up to a reaction tempera- 
ture of 90°C. 1 0.08 g (14.3 mmol) 30 dissolved In 1 0 ml dioxane is added slowly over a time 
period of 1 h. The epoxy value of the reaction mixture Is monitored until It approaches zero. 
The green coloured solution is diluted with additional 50 ml dioxane. 1 2.0 g Alp, is added, 
and the product mixture Is stirred for 1 h at RT. The blue coloured AI^O, is filtered off and the 
product solution becomes colouriess. The procedure Is repeated to eliminate all Cu^ll-traces 
left in the reaction mixture. After distilling off the dioxane the functlonallsed AB-diblock-co- 
polymer 45 is obtained as a slightly orange coloured solid resin. 

CPC: Mn: 5600 g/mol, D: 1.3; 'H-NMR: Dp(BA): 41, Dp (1^: 12.7. 

1 2.2 Preparation of starting material 
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12.2.1 




15 



22.0 g (0.12 mol) IS (dissolved In 5 ml toluene) are slowly added to a solution of 200 ml 
ethylene diamine at RT over a time period of 2 h. The clear solution obtained is heated up to 
a reaction temperature of 50X and stirred for 24 h. The large excess of ethylene diamine is 
distilled off at a reaction temperature of 40-50''C at reduced pressure. The product 16 is ob- 
tained as colourless oil. 

'H-NMR (Bmker 400MHz, CDCI^, 5 (ppm)): 7.38-7.32 (s, broad), 1 H (NHCO); 3.35 (t), 1 H 
(CH-DABCO-H); 3.3-3.0 (2m), 3.46-2.63 (2m), 14H (DABCO ring moiety-H (10H)+, a-me- 
thylene-H, amidoamine 4H); 1.49 (s, broad), 2H (NH^; CC-MS: MH+: 199. 

12.2.2 

The starting material IS is prepared according to the method as described in U.S. 6,057,321. 
Example 1 3 

13.1 




3.02 g (9.26 mmol) 14 is added to a mixture of 15 ml DOWANOL and 1 5 ml water. The so- 
lution is heated to a reaction temperature of 90*^0 until 14 Is fully dissolved. 5.0 g 
(0.46 mmol) polymeric dispersant |[4 is dissolved in 6.5 ml DOWANOL and added over a 
time period of 40 min. to the reaction mixture, which is maintained at a reaction tempera- 
ture of 90*'C until all of 14 have reacted with polymer 24. After 3 h reaction time the 
functionaltsed pigment dispersant 44 Is obtained as a colourless solution. After distilling off 
the solvents ^4 is obtained as a colourless solid resin. 
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GPC: Mn: 6600 g/mol, D; 1.44; 'H-NMR: Dp (BA): 52, Dp (DMAEA-LS): 20. 
13.2 Preparation of starting material 



12 




4.6 g (0.032 moO 12 and 5.41 g (0.03 mol) 2.sulphobenzoic acid anhydride are suspended 
in 30 ml dioxane and heated up to a reflux temperature of 95«C. After a total reaction time 
of 2.5 h the reaction mixture is cooled to RT. The product is isolated by filtration, dissolved in 
H,0/EtOH and eluted over an Ion exchange resin (AMBERUST 15). The sulphonic add is 
washed from the column with a trietiiylamine/ethanol (1:3) mixture, and the beige coloured 
solid is recorstailised from H,0/THF (1 :1 ). Product M is isolated as colourless ciystals mo- 
310»C(decomp.). / ' ^' 

'H-NMR (Bnjker 400IVIHZ, DMSO, 5 (ppm)): 10.28 (s, broad), 1H (SO,H); 8.06, 8,04(d), IH 
(aromatic-H); 7.8-7.69 (m+d), 4H (aromatic region-H); 4,73, 4.71 (d), 2H (ocmetiiylen^s- 
ter-H); 3.99 (m), IH (CH-DABCO); 3.62-3.14 (m), lOH (DABCO-ring moiety-H). 
LC-MS (0.1 7% in H,0, UV-Detector, 254nm): t(ret): 4.36 min: M+: 326. 
Example 1^ 
14.1 




■cx 



y = 3S S SI ^ 



29 lif 

1 0.0 g (1 .95 mmoO 22 and 3.07 g (14.6 mmol) 13 are dissolved in 1 0 ml DMF, 1 98.0 mg 
(2 nrmioi) CuCI Is added to tills mixture, and tfie suspension is stirred at RT. 0.43 g 
(2.5 mmoO PMDETA is added to tiie slightly green coloured suspension. The green suspen- 
sion turns to a dark green solution, which is slowly heated to a reactton temperature of 90«C 
and maintained at this temperature over night 0 5 h). The dark green coloured viscous solu- 
tion is cooled to RT and diluted with 1 00 ml dioxane. 1 0 g AIA is added to the green col- 
cured solution, and the product mixture is stirred for 1 h at RT. The blue coloured Al,0, is 
filtered off, and the product solution becomes slightly yellow coloured. The procedure is re- 
peated to eliminate all Cu-ll-traces left in the reaction mixture. After distHling off the excess 
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amount of 13 and DMF, the functionalised AB-dibtock-copolymer H is obtained as a brown 
coloured resin* 

CPC: Mn: 7000 g/mol, D: 1 35; 'H-NMR: Dp(BA): 35, Dp (13): 2. 

14.2 Preparation of starting material 

14.2.1 



6.9 9 (0.048 mol) 12 is dissolved in 50 ml THF and heated to a reaction temperature 
of 50X. To the clear solution 24 g triethylamlne Is added and 6.1 g (0.058 mol) methacrylic 
acid chloride over a time period of 30 min. The reaction mixture is maintained for 4.5 h at a 
reaction temperature of 50°C and then cooled to RT. The reaction mixture is filtered off from 
the un-dissoived ammonium salt. The solvent is stripped off from the remaining clear solu- 
tion. The oily residue is distilled over a short Vigreux column at a reduced pressure and a 
temperature of 1 20^*0- The product 13.is distilled of at the column temperature of 99-1 OO'C 
and obtained as colouriess oil. 

'H-NMR-(Bruker 400MH2, CDCI^, 5 (ppm)): 6.17 (s), 5.63(s), 2H (olefin-acrylate-H); 4.35 
(dd), 4.15 (dd), 2H (a-methylene-acrylate-H); 3.15-2.3 (m): lOH: DABCO-ring moiety-H); 
1 .95 (s): 3H:CH3-methyl-acrylate-H). 

14.2.2 

The starting material 12 is prepared according to the method as described in U.S. 6,057,321. 
Example 15 



1 0.0 g (1 .95 mmol) 29 is dissolved in 5 ml DMF. 2.88 g (9.75 mmol) 20 dissolved in 8 mi 
dioxane is added. 198 mg (2 mmol) CuCi is added to the clear and yellow coloured solution. 




12 



15.1 
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and the reaction mixture is stirred at RT. After adding 0.422 g (2.44 mmoO Piy4DETA the 
green suspension turns to a dark green solution, which is slowly heated up to a reaction 
temperature of After 6.5 h reaction time the dark green coloured viscous mixture is 
cooled to RT and diluted with 100 ml chlorofomi. To the green coloured solution 10.0 g 
AI,OJs added, and the product mixture is stirred for 1 h at RT. After filtering off tiie blue col- 
oured Aip^ the product solution becomes colouriess. In order to eliminate all Cu-ll-traces 
the organic phase is washed twice with a solution of EDTA (1% in H,0). After drying the or- 
ganic phase over MgSO^ the solvents are distilled off. The functionalised dispersant M is ob- 
tained as a slightly yellow coloured resin. 

CPC: Mn: 7600 g/mol, D: 1 .29; 'H-NMR: Dp (BA): 35, Dp (2g): 7.2. 

15.2 Preparation of starting material 

15.2.1 




O O 
11 

1 0.0 g (0.044 moO 12 are dissolved in 70 ml THF at RT and 5.34 g triethyl amine Is added. 
-To tiiis-brownish coloured dear solution 6.1 g (0.058 moO metiiaciyllc acid chloride Is added- 
over a time period of 30 min. The reaction mixture is maintained at ambient temperature for 
an additional 6 h, which results in the fonnation of a beige coloured suspension. The reac- 
tion mixture Is filtered off from undbsolved ammonium salt, and the solvent is stripped from 
the remaining clear solution. The oily residue is eiuted over a silica gel column (eluant: hex- 
ane/ ethyl acetate 1:1). Product ^ft is obtained in form of a i^eige coloured solid mp- 1 02 5 
105«C. ' r- . 

15.2.2 

The starting material 12 is prepared according to the method as described In U.S. 5,780,625. 
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Example 16 



16.1 




O 



3.81 g (9.26 mmol) 21 and 5.0 g (0.46 mmol) polymeric dispersant M are dissolved in 
30 ml dimethylacetamide. The reaction mixture is heated to a reaction temperature of 1 20''C 
until 21 is fulb^ dissolved. After 3 h reaction time the functionalised pigment dispersant 47 is 
obtained as a slightly orange coloured solution. After distilling off the solvent 47 is obtained 
as an orange coloured solid resin. 

GPC: Mn: 8000 g/mol,D: 1 .22; ^H-NMR: Dp (BA): 52, Dp (DMAEA-LS): 20. 
1 6.2 Preparation of starting material 



1 0.0 g (0.044 mol) 12 and 10.4 g (0.0S6 mol) 2-sulphobenzoic acid anhydride are dissolved 
in 50 ml dimethylacetamide and heated to a reaction temperature of lOO'^C. After reacting 
15 h at a temperature of lOO^'C the suspension obtained Is cooled to RT, and the product is 
filtered off from the brown coloured solution. The solid is dissolved in DMF and eluted over a 
silica gel column (eluant ethanol/ ethyl acetate 1:1). Product 21 is obtained as a beige col- 
oured solid, mp: 275-280''C (decomposition). 




o 



O 
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Example 1 7 



17.1 




yai35 



V 




CuCI / 



r 




2a 



1 0.0 g (1 .95 mmol) 29 is dissolved In 1 0 ml dioxane. After adding 1 98.0 mg (2 mmol) CuCI 
the suspension is stirred at RT. 0.43 g (2.5 mmol) PMDETA is added to the slightly green 
coloured suspension. The suspension turns to a dark green solution, which is slowly heated 
to a reaction temperature of 80'C. 4.47 g (1 4.6 mmoD 25 is added slowly to the reaction 
mixture over a time period of 4 h. After an additional 15 h reaction time tiie brownish col- 
oured reaction mixture is cooled to RT and diluted with 1 00 ml dioxane. 1 0.0 g Alp, is 
added to the green coloured solution, and the product mixture is stirred for 1 h at RT. The 
blue coloured Alp, Is filtered off, and the product solution becomes dark red coloured. The 
procedure is repeated to eliminate Cu-ll-traces left in the reaction mixture. After distilling off 
the dioxane the functionallsed AB-diblock-copolymer is obtained as a dark red coloured resin 
an average of 2.5 benzoquinone units per polymer chain, which corresponds to a turnover of 
30% of monomer units 25 incorporated. 

GPOMn: 73AQ.g/mol^_Da^.3^^^ PP .(BA):.3S,. D[>_a2): 2,5. 

1 7.2 Preparation of starting materials 




OH 



Ti=crc— >2o*c 7^ 

OH 24 




11 25 



UAIH4 
THF 




OH 
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17.2.1 

7.55 g LiAIH^ are suspended in 300 ml THF and cooled to a reaction temperature of 0**C. To 
this suspension 25.0 g (0.1 mol) 22 dissolved In 150 ml THF are added slowly. After reacting 
22 h the reaction mixture is hydrolysed with 10 mi of a 20% aqueous NaOH-solution and 
subsequently acidified with diluted HCI (15%), until a pH of 1 has been reached. The grey 
suspension is extracted with CHjClj, and the intermediate product 23 is obtained in form of 
a red coloured oil. 

1 7.2.2 

1 5.0 g (0.067 mol) 23 are dissolved in 1 00 ml anhydrous THF. The reaction mixture is main- 
tained at RT and 8-81 g (0.083 mol) methyl acrylic acid chloride is added drop wise. The re- 
action mixture is stirred for 24 h and an additional 1 .45 g (0.01 4 mol) methyl acrylic acid 
chloride is added. The reaction mixture is maintained for an additional 24 h at RT. The sol- 
vent is distilled off, and the reaction mixture is added to CHjCl^, washed with 8% aqueous 
NaHCOj-soiution and water. After drying over MgSO^ the solvent is distilled off, and the 
residue is eluted over a silica gel column (Toluene/EtOH 4:1). 2± is obtained as a viscous red 
oil. 

17.2.3 

43.0 g (0.1 3mol) K3Fe(CN)^ is dissolved in 100 ml water and 7.33 g (0.1 3mol) KOH is added. 
To this brown coloured solution 1 5.28 g (0,052mol) 24 dissolved in 200 ml CH^CI^ is added. 
The two-phase system is stirred for 70 min. at RT and then poured into 1 I di-ethyl-ether. The 
product is isolated in the organic phase. The organic phase is washed twice with 250 ml wa- 
ter, dried over MgSO^ and after distilling off of the -solvent 25 is obtained as a dark red col- 
oured oil. 

17.2.4 

The starting material 19 is prepared according to the method as described in EP-A-098 241. 
Example 1 8 

Application Example 

0.1 % Irgalith® Yellow BAW (C.I. Pigment Yellow 1 3); 0.02% functionalised dispersants (20% 
on pigment PY 1 3); on HDPE (mass); 1000 g HDPE (unstabilised); Extrusion in a double 
screw extruder at 220X. 
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UVA/HALS (1:2mol) 


Solid Content 


Weight Ratio 
(UVA/HALS) 


Aspect 


Olsperaants: 37/ 40 


100% 


0.271 : 0.729 


Solid Resins 


Dispersants: 36/ 39 


30% in 

DOWANOL 



0.316:0.684 


Waxes 



HDPE, 0.1 % Pi (full colour shade PY 1 3 



Full Colour Shade (220°C) 


L* 


C* 


H 


DL* 


DC* 


1 DH* 


1 DE* 


No Additive 


79.1 


82.3 


87.3 


Standard 




Physical Mixture IZ/ ^ 


79.1 


83.5 


87.8 


0.0 


1.2 


0.7 


G 


1.4 


60 min. Scandex IZ/ 40 


78.9 


83.1 


88.0 


-0.2 


0.9 


0.9 


G 


1.3 


Physical mixture M / 32 


78.9 


83.6 


89.2 


-0.2 


1.3 


2.7 


G 


3.1 


60 min. Scandex M/ 32 


77.9 


82.3 


88.3 


-1.2 


0.0 


1.4 


G 


1.8 



truded jnto IjDPE at a temperature of J2piC. 



IS ex- 



S<;andgy: DIN 532 38 - 1 3: (Dispergation step: Pigment PY 1 3 is dispersed by means of the 
pigments dispersants 36/39 and 37/40 in MEK; the solvents are stripped off aftenwards in 
high vacuum conditions (p=0.1 mbar at room temperature). 
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Light stability determinpd bv UVCON - Cray Scale; 



0.1% BP 


100 h 


500 li 


1000 ll 


No Additive 


5 


5 


3-4 


Physical mixture 3Z/ i& 


5 


5 


4 


60 mln. Scandex 37/40 


5 


5 


4 


Piiysical Mbcture 36/39 


5 


5 


4-5 


60 min. Scandex Ig/ 39 


5 


5 


4-5 



UVCON-Gray Scale: DIN EN 20105-A02 
Example 19 



Pigment 

Binder 

Dispergatlon 

Application 

Dry times 

WOM 



IRGAUTH Yellow BAW (C.l Pigment Yellow 1 3) 

2 pack polyurethane: Macrynal® SM 510 N / Desmodu® N 75 

60 min. Scandex (DIN 53238*18) with glass beads (100 g) 

100 mm wet film <irawer onto coll-coating-panel 

5 min/ RT, force drying 30 mln/ 80X 

CAM-Cycle 7: DIN EN ISO 1134/A 
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Full shade 1% pigment coloured 





1.4 


1.5 


1.7 


Bufylglycol acetate 


11.50 


11.50 


11.50 


Solvesso 1 00 


4.70 


4.70 


4.70 


MIBK*» 


5.68 


5.68 


5.68 


Dispersant 3;g 


0.2 




— 


DispersantiZ (30% solids) 




0.67 




No dispersant 








Total 


22.08 


22.55 


21.88 


IRGAUTH Yellow BAW 


1 


1 


1 


Total 


23.08 


23.55 


22.88 


Macrynal® SM 51 ON 
(60%) 


54.80 


54.80 


54:80 


Byk 300 


0.15 


0.15 


0.15 


Total 


78.03 


78.05 


77.83 


Desmodur N 75 


21.92 


21.92 


21.92 


Total 


99.95 


99.97 


99.75 



*) Methyltsobutylketone 



.82- 



WOM - Series 1 758 



CAM 7 -WOM 


100 h 


500 h 


750 h 


1000 h 




DE* 


CIVI 


DE* 


CM 


DE* 


CM 


DE* 


CM 


Dispersant 36 


0.8 


5 


3.6 


4-5 


5.4 


4 


8.7 


4 


Dispersant 37 


1.5 


5 


4.6 


4 


7.0 


3-4 


13.6 


3-4 


No additive 


1.1 


5 


3.9 


4-5 


6.4 


4-5 


14.4 


3-4 



CAM-Cycle 7 /WOM): DIN EN IS0 1 1 34/A 
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Claims 

1 . A polymerisate of the formula: 



Ri I r; n r;- m 

•-H- s, ri-ll I s. J I.]. [1 s. I 



(I). 



I 

R3 



Y-2 



Wherein 

A and B represent polymer chain terminal groups; 

R,, R,' and R," independently of one another represent hydrogen or C,-C^aH^I; 
Rj represents hydrogen or an ester group of higher polarity; 
R, represents an ester group of lower polarity; 
Y represents the direct bond or a bivalent group; 

Z represents the functionally effective group of an agent having light protecting proper- 
ties; 

The numerals I, II, ill represent individual polymer blocks in any sequential orden 

The indices p, q and r represent the number of polymer blocks I, fl and III in the poly- 
merisate, wherein one of the indices p and q independently of one another represents 
zero, one or a nurnerai greater tha~h one and the otiier one represents "one or a numeral' 
greater than one; and r represents one or a numeral greater than one; and wherein 

The indices x, y and z define the number of monomer units present in the individual 
polymer blocks I, II and III. 



2. A polymerisate according to claim 1 of the formula: 

^ I Ri' n 



? 



0^0 



m 



(!■). 



I 
R3 



0^0 



Y-Z 



Wherein 

A, represents the fragment of a polymerisation initiator; 
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represents a polymerisable, ethylenicalty unsaturated terminal group; and 

R,, R/, R,", Ry R, Y, the numerals I, II and III and the Indices p, q, r, x, y and z are as 
defined in claim 1 . 

A comb polymer according to claim 1 of the formula: 




Wherein 

A, represents the fragment of a polymerisation initiator; 

R,/ R,V R,"/ K 1*3 2:, the numerals I, II and III and the indices p, q, r, y and z are as 
defined in claim 1 ; and 

represents a polymer group of the partial formula: 




Wherein 

A, represents a polymer chain terminal group; 
Ri/ RiV Ri"# R3 Y 2 3re as defined in claim 1; 

The numerals 1, II and ill represent individual polymer blocks in any sequential order; 

The indices p, q and r represent the number of polymer blocks I, II and III in the po- 
lymerisate, wherein 

One of the indices p, q and r independently of one another represents one or a nu- 
meral greater than one; 

And the other ones represent zero^ one or a numeral greater than one; and 
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The indices x, y and z define the number of monomer units present in the individual 
polymer blocks 1,11 and nr. 

4. A polymerisateO) according to claim!, wherein 
A and B represent polymer chain terminal groups; 
R,, R,' and R," independently of one another represent hydrogen or methyl; 
R, represents an ester group selected from the group consisting of mono- or dihy- 
droxy-C-C-alkyl, amino.C,-C..allcyl, ammonio.C,.C,.alM, C..C,allcyIamino^,.r .alM 
di-C-C,allcylamino-C,.C,.alkyl, tri-C,-C,a!kylammonlo<:,.C„allyl, hy- 

droxy-C,<,alMamino.C;-C,.alM,C,-C,alM-(hydroxy-C,.C,allyDamlno^,.q.alM^ 

C,-C,alkyl-(hydroxy-C,.C,alkyl)ammonio.C,.C„alkyl. and C,.C,allq.l substituted by car- 
boxy, sulpho or phosphono. 

R, represents C,-C,allcyl, e.g. methyl, ethyl, isopropyl, n4>utyl or 2^thylhexyl; 
Y represents the direct bond or a bivalent group; 

Z represents the functionally effective group of an agent having light protecting pmper- 
The indices p and x represent zero; 

And the numerals II and III and the indices q, r, y and z are as defined in claim 1 . 
5. A polymerisate (I) according to claim 1, wherein 

A-and-B represent polymer chain temninal groups; 

R„ R,' and R," independently of one another represent hydrogenior methyl; 

R, represents an ester group selected from the group consisting of C,-C,alkyl substituted 

by amino, ammonio, C.-Qalkylamino, di^,.C,allQ.lamino, tri-q-CaHg^lammonio, or 

di-C,-C«allcyl-2-hydroxyethyIammonio; 

R, represents C,-C,allQfl; 

Y represents the direct bond or a bivalent group; 

Z represents the functionally effective group of an agent having light protecting proper- 
ties; 

The indices p and x represent zero; 

The indices q and r represent one; 

The indices y and z represent numerals greater than one; 
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And the numerals II and ill are as defined in claim 1. 

6. A polymerisate (I) according to claim 1 , wherein the functionally effective group Z of an 
agent having light protecting properties is a structural moiety derived from light pro- 
tecting agents selected from the group consisting of UV-light absorbers, radical scaven- 
gers, singlet oxygen quenchen, triplett quenchers, photo-stabilisers and superoxide-an- 
ion-quenchers, 

7. A polymerisate (I) according to claim 1 , wherein the UV-light absorber moiety Z is a sub- 
stituent derived from UV-absorbers selected from the group consisting of 2-(2-hydroxy- 
phenyl)-l,3,5-trla2ines (HPT), 2-(2'-hydroxyphenyl)benzotria2oles (HBZ), 2- 

hydroxybenzophenones (HBP) and oxanilides (OA). 

8. A compound of the formula: 




Wherein 

X represents carboxy, sulpho or phosphono; and 

K K K independently of one another represent hydrogen, halogen, 

C,-C^alkyl or C,-C,alkoxy. 

9, A compound of the formula: 




Wherein 

X represents a bivalent functional group selected from the group consisting of 
.C(=:0)-NH-, -CH,-0-, -0-, -NH- and -N(C,-C^alkyl)-; and 

Y represents C,-C,alkyl, hydroxy-C^-C^alkyl, amino-Cj-C^aikyl, acryloyi or methacryioyU 
1 0. A composition comprising 

a) A composition of matter susceptible to degradation induced by light, heat or 
oxidation; and 

b) The polymerisate (I), wherein A, B, R„ R/, R,", R„ R^, Y, Z, the numerals I, II and ill 
and the indices p, q, r, x, y and z are as defined in claim 1 . 
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1 1 . A pigment composition comprising 

a*) 0.1-99.9% by weight dispersible organic or inorganic pigment particles; and 

bO 0.1-99.9% by weight of a potymerisate (I)/ wherein A, R,, R/, R,", R^, R^ Y,.Z, 
the numerals I, II and III and the indices p, q, r, y and z are as defined in claim 1 . 

12. A composition according to claim 1 1, which additionally contains additives selected from 
the group consisting of surfactants, light stabilisers, UV-absorbers, anti-foaming agents, 
dispersion stabilisers, dyes, plasticisers, thixotropic agents, drying catalysts, anti-slcinning 
agents and levelling agents. 

1 3. A pigment dispersion comprising 

a") Dispersed organic or inorganic pigment particles; and 

b") A dispersing agent consisting of at least one polymerisate (I), wherein A, B, R„ R/, R/, 

R2, R3, Y, Z, the numerals 1, II and III and the indices p, q, r, x, y and z are as defined in 
claim 1; 

And a carrier liquid comprising water, organic solvents and mixtures thereof. 

14. Use of the pigment dispersion according to claim 1 3 for preparing ink compositions or 
colour filters. 

15; Use of the pigment dispersion according to claim 1 3 for preparing coating compositions, 
prints, images, inlcs, lacquers, pigmented plastics, adhesives, casting resins, filled com- 

posjtes, glass fibre reinforced coniposites, laminates, cement based construction materi-^ 

als like plaster and tile adhesives. 
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Abstract 

The present invention relates to a novel potymerisate, which is prepared by applying the 
method of atom transfer radical polymerisation. The novel polymerisate Is useful for stabilis- 
ing a composition of matter susceptible to degradation induced by light, heat or oxidation. 
The novel polymerisate is also useful as a dispersant in a pigment dispersion containing dis- 
persible inorganic or organic pigment particles. Further embodiments of the invention relate 
to the process for preparing the novel polymerisate by applying the method of controlled or 
"living" polymerisation and to the use of the pigment dispersion for preparing inks, colour 
filters, coatings, images, lacquers and others. 
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